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LiaUEFACTION OF GASES-CAILIETET'S EXPERIMENTS. 

We recently laid before our readers full details of the 
very important experiments made by M. Raoul Pictet, 
which resulted in the liquefaction of oxygen, 
air, and other gases hitherto supposed to be 
permanent. We also noted that simultaneously 
with M. Pictet, who carried on his investiga- 
tions in Geneva, M. Cailletet, of Paris, had 
experimented in the same direction, though 
by different means, and had obtained similar- 
ly successful results. 

M. Cailletet is engaged in iron manufac- 
turing, and his researches were conducted at 
his foundery at Chatillon-sur-Seine. The ap- 
paratus used by him is represented in the an- 
nexed engravings, for which we are indebted 
to La Nature. A hollow steel cylinder. A, 
Fig. 1, is solidly fixed on a cast iron frame 
by the straps, B. This is filled with water, 
and entering it is a soft steel plunger, to the 
extremity of which is attached a heavily- 
threaded screw, which enters the bronze nut, 
F,of the large hand wheel, M. The nut is 
prevented from horizontal motion aiid is held 
in a heavy strap, as shown, so that when it is 
rotated by turning the hand wheel it causes 
the screw to move forward or bacli, and so 
moves the plunger into or out of the cylinder. 
A leather washer inside the latter prevents any 
escape of the liquid within. In order to intro- 
duce the water or other fluid to be compressed 
into the cylinder, it is poured into the re- 
ceiver, 6, which communicates with the in- 
terior, the passage being closed at will by a 
conical steel screw> operated by the hand 
wheel, O. By this means compressed gases 
may be suddenly allowed to expand and to 
produce an intense fog in the capillary tube 
inclosed in the glass cylinder, m. This fog is 
formed under the influence of the exterior 
cold produced by the sudden expansion, and 
is a sure sign of the liquefaction or even congelation of the 
gases hitherto regarded as permanent. The other por- 
tions of the apparatus may briefly be described as follows : 
a is a hollow steel reservoir capable of supporting a 



pressure of 900 or even 1,000 atmospheres. It is connected 
to the compression apparatus by a metallic capillary tube. 
Water, under the action of the plunger, enters this reser- 



Fig. 2. 



Fig. 3. 





voir and acts on mercury, which compresses the gas. J is 
the adjutage which receives the glass vessel which contains 
the gas experimented upon. A screw serves to fix this piece 
to the upper part of the reservoir. Fig. 3 shows this ar- 



rangement half its natural size, m is a glass cylinder con- 
taining another cylinder in which is the fine tube in which 
the gas is liquefied. This capillary tube may thus be sur- 
rounded by liquid protoxide of nitrogen and 
other refrigerating liquids. The exterior cyl- 
inder contains moisture-absorbing material so 
as to prevent a deposit of ice or vapor on the 
cooled tube, which would hinder observation, 
p is a cast iron tablet which supports the res- 
ervoir, a. Screws, d d, allow of lifting or 
lowering the reservoir for spectroscopic ex- 
amination. An adjutage, S, unites the me- 
tallic capillary tubes and transmits the press- 
ure to the different parts of the apparatus. 
N is a Thomasset manometer modified and 
verified by means of a free air manometer 
established on a hillside near the laboratory. 
N' represents a glass manometer which serves 
to control the indications of the first mercury 
apparatus. 

No danger attends the use of this machine, 
as the glass tube in which the gas is compressed 
presents but a very small surface and would do 
no harm if it broke. 

In discussing these experiments in our for- 
mer issue we referred to Dr. Andrews' exper- 
iments. One of the chief deductions made by 
him was that there existed for permanent gases 
a " critical point " of pressure and tempera- 
ture above which they could not be brought 
to a liquid state. M. Cailletet's experiments 
have confirmed this, and proved that for every 
gas a certain pressure must be combined with 
a certain lowering of temperature. Neither 
influence alone is sufiicient to produce the de- 
sired result, no matter what the intensity may 
be. M. Cailletet first liquefied nitric oxide. 
This gas remained gaseous at the pressure of 
270 atmospheres and at a temperature of 
46 '4° Fah. Marsh gas, on the other hand, 
liquefied at 180 atmospheres and 44 '6° Fah. 
" If oxygen or pure carbonic oxide be inclosed in the 
compression apparatus," says M. Cailletet, " if these gases be 
brought to the temperature of — 20 '2° Fah. by means of sul- 
phurous acid and under a pressure of about 300 atmospheres. 
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both will retain their gaseous state. But if they be sub- 
jected to sudden expansion, which according to Poisson's 
formula should produce a temperature of at least 392° Pah. 
below that existing, an intense fog is at once seen, due to 
their liquefaction and possibly to their solidification. The 
same phenomenon is observed on the expansion of carbonic 
acid, and nitrous and nitric oxides when strongly com- 
pressed." Shortly after having obtained this result, M. 
Cailletet announced to the Prench Academy of Sciences his 
success in liquefying nitrogen, atmospheric air, and even 
hydrogen itself, hitherto found the most refractory of all 
gases. M. Cailletet furnishes the following details to the 
Oompies Bendus of the French Academy: 

Nitrogen. — Pure or dry nitrogen compressed to about 200 
atmospheres at a temperature of 55 '4° Pah., then ex- 
panded suddenly, condenses and appears first in the form of 
spray, in drops of appreciable volume. This liquid disap- 
pears gradually, its vanishing beginning at the exterior and 
extending toward the center, until finally a single vertical 
column remains in the axis of the tube for a few seconds. 

Hydrogen. — This gas compressed to 280 atmospheres and 
expanded gives a thick fog throughout the entire tube, which 
however suddenly disappears. 

Air. — Atmospheric air was first dried and deprived of all 
traces of carbonic acid, and then treated as above described. 
The data of temperature, etc., we have already given in our 
previous article. 

In Pig. 3 is illustrated a small and simple apparatus de- 
signed by M. Cailletet, which may be used for exhibiting the 
liquefaction of gases before a class. It is an exact copy of 
the parts, a and in, of the large apparatus shown in Pig. 
1. The glass cover is modified and the screw press is re- 
placed by a pump. T T is a glass tube filled with the gas to 
be compressed, it being previously traversed by a gaseous 
current until all air is expelled. To this end it is first placed 
in a horizontal position; when it is full of gas, the end, P, is 
sealed up hermetically by heat, and the other end is held 
closed by the finger until it is introduced in the wrought iron 
device below and enters a cylindrical hollow containing mer- 
cury. The upper part of the tube is enveloped in a glass 
cylinder, M, which is filled with a refrigerating mixture, and 
over all is placed the bell glass, G. The tube, T U, is con- 
nected with the hand compressing pump, which is provided 
with a suitable manometer. The water compressed by the 
pump acts on the upper part of the mercury, as shown by 
the horizontal lines m our figure. The mercury is thus driven 
into the tube, T T, and reduces the space occupied by the 
gas. It soons becomes covered with little drops of the com- 
pressed vapor, which unite in a liquid mass, h. 

B is a block of very resistant forged iron ; E' and E are 
screws which allow of the apparatus being taken apart; A' 
is an adjutage; P P, three legged strong support for the ap- 
paratus; S, support for the bell, G, and cylinder, M; N, sup- 
plementary screw designed to close the aperture, R, when 
mercury is placed in the apparatus. The large lower portion 
of the tube, T, being subjected to equal pressure within and 
without, cannot break, and the only portion open to rupture 
is the small upper part of the tube, which may be made ex- 
ceedingly strong. The experiment may, by the electric or 
ox^hydrogen light, be projected on a screen, when all the 
phenomena may be followed by the eye without incurring 
any danger through breakage. 

Improved Cow Stables. 

Mr. J. Wilkinson, of Harvard, 111., commenting on the 
article in Scibntipic American Supplement, No. 105, p. 
1674, entitled " Labor Saving Cows," protests against the 
use of any such device, as well as against all the other 
methods in general use for keeping stables clean. He styles 
them all barbarous, and claims that his plan, which he has 
advocated for twenty years in various journals (and which 
we remember having read), is the only perfect one. 

His method is to construct an open or latticed floor, 
through which the solid and liquid excrements fall, the 
former into a concealed gutter and the latter into a recep- 
tacle from which it immediately flows out of the building 
into a cistern constructed for the purpose. By a system of 
sub-earth ventilation the excrement lying in the gutter be- 
neath the flow is soon cooled and its surface dried so that 
all fetid exhalations soon cease. The open floor being al- 
ways dry and comparatively clean, he dispenses with bed- 
ding entirely. 

, < I a ) » 

Honors to American Scientists. 

Although it has not hitherto been the policy of the Com- 
mittee on Poreign Affairs to encourage the receiving of dec 
orations and medals by officers of the United States, it recently 
reported back, with a recommendation that it pass, the bill au- 
thorizing Spencer P. Baird, Assistant Secretary of the Smith- 
sonian Institution, to receive from the King of Sweden a diplo- 
ma and medal, constituting him a member of the Norwegian 
Order of Saint Olaf, as a testimonial of distinguished scienti- 
fic service. In the opinion of the committee of Congress, Pro- 
fessor Baird is not an officer of the United States in any such 
sense that there could be any serious objection to permitting 
him to accept a diploma as member of a literary organization 
of a foreign country. The bill was therefore passed. 

Professor Hall, of the Naval Observatory, the discoverer 
of the two satellites of Mars, has bestowed on them the names 
of "Deimus" and "Phobus," and the Bureau of Navigation 
of the Navy Department has approved of them. They were 
suggested, it is said, by Mr. Madan, of Eaton, England, and 
^iU probably be accepted by astronomers. 
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PARADOXES IN STEAM. 

It has been stated by some observers that if a watery solu- 
tion of any salt is heated to its boiling point, the tempera- 
ture of the vapor or steam of the same will not be equal to 
that of the solution, but equal to that of pure boiling water. 
For instance, if a concentrated solution of common salt, 
which boils at 360° Fah. , is evaporated at that temperature, 
the vapor has a temperature of only 212°, while pure water 
has only to be heated to 212° to produce the same result. 

This statement has been. denied by others, claiming that 
it could not be so, and that the vapor must always have the 
temperature of the liquid from which it proceeds; but this 
is a false conclusion, as, contrary to this opinion, it is well 
established that steam of 260° cannot exist under ordinary 
atmospheric pressure, but only at a pressure of 3 to 4 atmo- 
spheres; under ordinary pressure it must at once expand, 
and thus by this expansion have its temperature reduced to 
the corresponding pressure, 15 lbs. to the square inch, and 
a temperature of 212° Fah. 

It follows from this that the steam of salt water is equal 
to that of fresh water, and the only difference is that in or- 
der to raise steam from salt water, its temperature has to be 
higher than to raise steam of the same pressure from fresh 
water. The disadvantage of this fact in the production of 
steam is, however, more apparent than real, because, after 
once the proper temperature is reached and maintained, the 
consumption of heat made latent in the steam evolved is 960 
units for every pound of water evaporated, whether this wa- 
ter be salt or fresh. 

If we invert the experiment and condense steam in sa- 
line solutions we find results perfectly in accordance with 
the above, but quite smprising and even paradoxical at first 
sight. If, for instance, we send steam of 212° into a concen- 
trated solution of common salt, its temperature will at last 
be raised far above 212°; if the solution is concentrated so 
much as to have a boiling point of 860°, it may be heated in 
this way to 258° or thereabout. It is indeed paradoxical 
that steam of 212° would be able to raise the temperature of 
a solution in which it condenses 45° above its own tempera- 
ture,but such is the fact,and any one can easily convince him- 
self of the reality of these apparently strange results, and 
it is only the latent heat of the condensed steam which is set 
free, and part of which shows itself as sensible heat under 
the circumstances explained. 

Soluble salts have strong affinity for water, and will pro- 
mote the condensation of its vapor, absorb the water, and 
change the latent heat of the vapor into sensible heat, which 
latter means a rise of temperature. This action is analo- 
gous to that of water absorbing hydrochloric acid gas or 
ammoniacal gas. In both cases the water becomes very hot, 
much hotter than the temperature of the gas it is absorbing, 
and the strong affinity of water for these gases is, as well as 
the affinity of salt for water, the key to the understanding 
of all these apparently strange phenomena. 

i* < » > »i 

ARCTIC EXPLORATIONS. 
There is a fascination about explorations in unknown lands 
that makes men count as nothing the extremes of heat and 
cold, hunger, thirst, fatigue, and danger. The mystery 
which surrounds the polar regions, and the success with 
which its barriers of ice have guarded its secrets in the past, 
are maddening to the explorer and geographer. The pole at- 
tracts those who yearn to know the hitherto unknown, in the 
same manner as it attracts the magnetic needle that always 
points toward it ; and notwithstanding the large amount of 
money spent and the number of lives heretofore lost in Arctic 
explorations, there are now so many expeditions either or- 
ganized or organizing for further effort in this direction that 
it would seem as if the secrets of the polar regions would 
soon be secret no longer. 

In addition to the Howgate expedition, which has already 
made a start from our shores, other nations are hurrying 
forward exploring expeditions on a somewhat similar plan. 
England is about to tit two vessels under Captain Nares, 
who will operate by way of the east coast of Greenland. 
Sweden, during the present year, will explore the polar re- 
gions by way of Behring's Strait, under the auspices of Pro- 
fessor Nordensk j81d. Holland has determined upon one also. 
Germany, under the direction of the Arctic Exploration So- 
ciety, has an Obi expedition, commanded by Captain Wig- 
gins, now on duty. Russia, during the coming spring, will 
push forward an ethnological expedition, under the Helsing- 
fors professor, to the Vogels and Ostyacs, of the Obi and 
Irtysh. Besides these expeditions many eminent explorers 
and scientific societies in different countries are busying 
themselves in an endeavor to establish stations at different 
points in the Arctic regions, with a view to those systematic 
synchronous observations so necessary in making proper pro- 
gress in the discoveries in meteorological and other kindred 
sciences. 

There is little doubt but that many of the natural sciences 
might be much enriched by observations directed especially 
in their directions. Geographical discovery has hitherto been 
the main point of the expeditions sent out, and while this is 
no doubt a very important feature, yet there are many others 
which should receive attention. Usually the expeditions 
have been so conducted as to preclude anything beyond mere 
locomotion, all appliances for discoveries in other directions 
than that of geographical science being left behind. 

Dnder the colony system, or what is now known as the 
Howgate plan, there Is no doubt that many interesting dis- 
coveries in various sciences can be made that have hitherto 
escaped observation under the systems which made locomo- 
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tiou in a northerly direction almost the only thing sought 
for. At least, this is the opinion of many scientists, includ- 
ing such men as Professor Loomis of Yale College and Pro- 
fessor Henry of the Smithsonian. Of the practicability of the 
colony scheme as a means of geographical discovery we may 
say that it was brought forward as long ago as 1868, by Dr. 
Hayes, the Arctic explorer, who still believes in it; that it 
was a favorite idea of Captain Hall, who would, no doubt, 
have endeavored to carry it out had he lived ; and that the 
survivors of the Polaris expedition all indorse it. As to 
discoveries and researches in other sciences Professor Henry 
gives the following as some that would and should be made 
by such expeditions: Pendulum experiments, to better de- 
termine the shape of the earth; a greater number and more 
continued observations for the more perfect elucidation of 
the magnetism of the earth ; a series of observations on the 
tides for at least a year; and the results of a larger series of 
observations on the winds of the globe than those now pos- 
sessed are necessary for completing our knowledge of that 
subject. Besides these particular observations the Professor 
thinks that the whole field of natural history could be en- 
riched by collections in the line of botany, mineralogy, 
geology, etc. , and many facts of interest obtained with re- 
gard to the influence of extreme cold on animal and vege- 
table life. 

In view of these reasons, and others which our space for- 
bids us to give, the House Committee on Naval Affairs have 
reported a bill authorizing the formation of a colony on the 
Howgate plan on or near the shore of Lady Franklin Bay, 
near where a seam of coal has been discovered. Strong sub- 
stantial buildings are to be carried there, and the colonists 
are to be furnished with provisions and other necessaries for 
three years. The scientists accompanying the expedition, 
who are to be under the direction of the National Academy 
of Sciences, are to be provided with all the necessary appli- 
ances for scientific discovery, including telephonic lines for 
maintaining communications between successive stations, 
and balloons for purposes of observation. It is thoughtthat 
the colonists will gradually become acclimated, and by train- 
ing the natives to help them will thus be enabled to push 
forward into regions hitherto unknown by taking advan- 
tage of such favorable seasons as may occur. Whether they 
will succeed or not remains to be seen. All that we can say 
is that if the secrets of the far north are to be discovered, 
this plan seems more feasible than any before brought for- 
ward. 

■ ^ « • > »■ 

WHAT STEAM HAS DONE FOB FBANCE. 

According to recent official statistics the total power of all 
the steam engines existing in France is 1,500,000 horse 
power, representing the actual labor of 4,500,000 horses or 
31,590,000 men. This last aggregate is equal to ten times the 
present industrial population, which amounts to 8,400,000 
souls, but from which must be subtracted old people, women, 
and children, leaving a remainder of 3,200,000 working 
men. 

It is interesting, says La Nature, to compare the above 
data with the condition of affairs in 1788, before steam en- 
gines were introduced in France, as we are thus led to ap- 
preciate the enormous revolution which steam and improved 
machinery have produced. Just ninety years ago in every 
1300,000,000 worth of French products, sixty per cent of the 
value represented labor and forty per cent raw material. To- 
day this ration is exactly reversed, although labor has in- 
creased forty per cent. At the present time the total indus- 
trial productions of France aggregate a value of about 
$2,400,000,000. Of this $1,400,000,000 represents raw mate- 
rial, and the remainder labor. If the same proportion as ex- 
isted in 1788 applied now, taking into account the increase 
in labor noted above, no less than eleven twelfths of the 
above amount, or $2,200,000,000, would be the cost of handi- 
work. Roughly, then, steam engines and improved tools 
have produced an economy of $1,200,000,000; but more than 
this, if they were suddenly swept out of existence and for- 
gotten, there are not enough men and animals in the country 
to supply an equivalent amount of power, and even if there 
were, there would be no way of procuring the necessary food 

for their support. 

< » « > » 

lUFBOVEMENT OF BIVEBS. 

A detailed statement of the losses of property on Western 
waters during the year 1877, owing to obstructions in the 
various large rivers, shows that it reached the large sum of 
$5,330,000. On the Mississippi river the greatest loss is sus- 
tained between St. Louis and Cairo, at the mouth of the Ohio. 
Here the river is shallow, and snags are frequently found im- 
bedded in the river, upon which occur wrecks that them- 
selves form further obstructions. The Red river is one upon 
which the Government has spent much money and labor in 
order to cut a channel of sufficient width to afford easy nav- 
igation ; but where the channel was cut through the passage 
has been obstructed by jams of logs and driftwood. A bill 
providing for the removal of obstructions from there, as well 
as from the Missouri and Arkansas rivers, was passed a few 
days since. The first section of the bill appropriates the sum 
of $60,000, to be expended under the direction of the War 
Department, for the removal of snags, etc., from the Missis- 
sippi, Missouri, and Arkansas rivers, and for the preservation 
of Government vessels in that service. The second section 
appropriates $6,000, to be expended under the direction of 
the War Department, for the purpose of opening the naviga- 
tion of the Red river above Shreveport and keeping said nav- 
igation open and free from rafts. Bills have since been in- 



troduced providing for the improvement of the Osage, De- 
troit, Galena, and St. Mary's rivers; referred to the Commit- 
tee on Commerce and ordered printed. On the 5th of 
December,pursuant to a call from the Governors of Tennessee, 
Alabama,- Kentucky, Mississippi, and Ohio, a convention met 
at Chattanooga for the purpose of perfecting measures and 
making an earnest and united appeal to Congress for a suf- 
ficient appropriation to secure the completion of the improve- 
ment of the Tennessee river, especially at the Mussel Shoals, 
at as early a date as possible. The committee appointed by 
this convention has presented a memorial to Congress of very 
great importance. It sets forth that the Tennessee river is 
navigable for steamers of from four to five feet draught, the 
year round, a distance of 330 miles from its mouth to Flor- 
ence, Alabama; that a section extending a distance of 38 
miles above Florence is obstructed by a series of impediments 
known as Mussel Shoals; that the river is further navi- 
gable for steamers of three feet draught from the head of 
Mussel Shoals to the city of Kno.icville, a distance of 389 
miles, for nearly nine months annually ; that this vast region, 
although possessing all the latent elements of prosperity, 
languishes for cheap transportation. It therefore urgently 
asks for the improvement of the river, especially at Mussel 
Shoals, as a work of national importance, required as a com- 
mercial highway and as a ligament to bind together the 
States commercially and politically. The memorial was 
ordered printed and referred to the Committee on Com- 
merce. 

i^ < • > » 

FBINTING THE FATENTS. 

While we agree with so much of Commissioner Spear's 
recommendation relative to printing patents which states 
that it would be desirable in point of cheapness, convenience, 
and rapidity, if the work of printing could be done in the 
Patent Ofiice instead of in the Government Printing Office, 
we do not coincide in the suggestion to increase the final fee 
by adding thereto the cost of printing the patents. It is pro- 
posed to graduate this tax in accordance with the length and 
complexity of the specification. 

Our objection is that under this arrangement the Govern- 
ment would be paid twice for the same extra printing, first 
by the inventor and second by the public, as the charge to 
the latter for copies of patents is also to be increased with 
their length, etc. It would be less objectionable to charge 
only purchasers of copies of patents the extra price; but this 
might necessitate a relay of clerks to calculate the various 
costs. The result would be useless and unprofitable labor. 
The aim should be to reduce the present charges, not to 
increase them. The present uniform rate asked for copies 
of patents has proved satisfactory and remunerative. If any 
change is to be made in the price, let us lessen it. 
* I » I » 

THE CABBOLIC ACID OB ANTISEFTIC TBEATUEHT 
OF WOUNDS. 

Reports are now beginning to come in giving the results 
of those who have practiced Lester's new system of antisep- 
tic treatment of wounds, and Dr. Robert F. Weir, Surgeon 
to the New York and Roosevelt Hospitals, has communi- 
cated to the New York Medical Journal the result of some 
56 cases in which Mr. Lester's treatment was adopted. 

As American surgeons have been slow to test this mode of 
treatment, and as many improvements have been suggested 
by Mr. Lester since its first introduction, we will briefiy de- 
scribe the principles involved and their mode of application. 
Dr. Weir presents the following synopsis of the theory: 

First. That in the dust of the atmosphere, and in matter 
with which it is in contact, there are the germs of minute 
organisms, which under favorable circumstances induce pu- 
trefaction in fluids and solids capable of that change, in the 
same manner as the yeast plant occasions the alcoholic fer- 
mentation in a saccharine solution. 

Second. That putrefaction is not occasioned by the chem- 
ical action ot oxygen or other gas, but by the fermentative 
agency of these organisms. 

Third. That the vitality or potency of the germs can be 
destroyed by heat or by various chemical substances, which 
are called in surgery antiseptics. 

Lester himself describes his system as " the dealing with 
surgical cases in such a way as to prevent the introduction 
of putrefactive influences into wounds." 

The general reader will not demand the whole details of 
the proper application of this treatment, which are pre- 
sented with much care by Dr. Weir. The leading points, 
however, may be interesting: 

The antiseptic medium employed is carbolic acid, used in 
solution of various strengths. The operation is performed 
while the air surrounding the limb is impregnated with cf^r- 
bolic acid by means of a spraying instrument, working on 
the same plan as the well known perfumery spray. 

Carbolic acid is forced into the wound, and during a sur- 
gical operation, such as the amputation of a limb, all the cut 
and exposed parts, and all textures and substances used for 
dressings or coverings, are thoroughly treated with the car- 
bolic spray. 

The catgut ligatures and silk sutures are also carbolized, 
and even the hands of the surgeon treated with the spray. 

Three solutions of carbolic acid are employed — 1 to 40 for 
the protective layers, 1 to 30 for the spray, and 1 to 20 for a 
solution in which are immersed the sponges, instruments, 
and teeth of forceps. 

This latter solution is also used to wash the epidermis of 
the patient adjacent to the wound, the hands and particu- 
larly the finger ends of the surgeon. 



To work the spray, Mr. Lester has devised a steam spray 
apparatus, operated by a spirit lamp. 

The results that have been obtained from this mode of 
dressing wounds must necessarily be of absorbing interest 
to surgeons. Dr. W. H. Van Buren, of this city, in a recent 
address to the students at Bellevue, stated that he considered 
it the greatest advance in surgery since the introduction of 
aneesthetics. 

The experience of Dr. Weir comprises about five months 
of hospital practice, and he considers it the duty of every 
one having the charge of hospital cases to diligently try it. 

In Chambers Street Hospital in 16 cases 8 were failures; 
an explanation was, however, found for this apparently 
moderate success, it having been found that from motives 
of economy the larger pieces of gauze had been washed and 
recarbolized. This had been poorly done, for when an in- 
vestigation was made as to why the dressing had failed, the 
gauze was found to have been imperfectly cleaned and unfit 
for use. 

At the New York and Roosevelt Hospitals the result of 
26 cases showed but 6 instances of failure. These cases 
were chiefly in Dr. Weir's own wards and under his own 
observation, and he states that even in these 6 cases of fail- 
ure, retrospection detected some imperfectly followed de- 
tail which accounted for the unfavorable condition of the 

wounds. 

^ t » t m 

THE WASHINGTON NAVAL OBSEBVATOBY. 

Some days ago a petition from Professor Newton and 
others, of Yale College, was offered, calling the attention of 
Congress to the present unfortunate location of the Naval 
Observatory, and asking for such legislation as will author- 
ize its early removal from its present situation to a better 
and healthier location. Subsequent debate on the bill de- 
veloped the fact that since the establishment of the Obser- 
vatory (in about the year 1840) the malarial influences of the 
Potomac have increased to such an extent as to endanger 
the health and lives of those who are assigned there for 
scientific duty. The testimony given on the subject was 
abundant and conclusive. 

This proposition for the removal of the Observatory has 
since been made the occasion to agitate another and distinct 
proposition, namely, that its management be transferred 
from the Navy Departtnent to some other branch of the 
government, or else that it be made a separate institution 
under the entire control of a general superintendent. This 
proposition, which has no legitimate connection with that 
embraced in the petition before Congress, is a direct attack 
on the present management of the Observatory, and has 
called forth a circular from the professors connected with 
the latter, addressed to the National Academy of Sciences, 
asking that no member of that body place himself on record 
as approving of the statements contained in the document 
of their opponents. Thus the matter at present rests. 

■ < « » I >i 

Tbe Commissioner of Patents on models. 

Commissioner Spear takes very sound and sensible ground 
on the model question. He says in substance that the models 
usually forwarded with applications are unnecessary, that 
they always add largely to the expense, and are troublesome 
to keep in the Patent Office. This coincides with our own 
opinions already expressed. Models are a great tax on the 
resources of inventors; any examiner ought to be able to ob- 
tain as clear ideas as he desires through good drawings and 
clearly written specifications; and the late fire in the Patent 
Office has shown that to the dry accumulation of old models 
might well be applied a stronger term than troublesome. 
The Commissioner proposes to reserve the right to call for a 
model where an examiner is in doubt as to practicability of 
an invention. This is well enough, but there is no need of 
the Commissioner proposing when he has only to issue the 
necessary order. The law already says that ' ' the applicant, 
if required by the Commissioner," shall furnish a model, etc. 
The Commissioner has only to break loose from mere prece- 
dent, which is not at all obligatory, establish at once the bet- 
ter regime that he contemplates, and so earn the thanks and 
commendations of his countrymen. 

^ < » > » 

Restoring the Models. 

The result of the attempt to restore the models damaged 
in the late fire bids fair to more than realize expectation. 
About 5,000 models have already been restored, and from 
present indications the whole number capable of being put 
in good condition will reach at least 5,000 more than the 
Commissioners estimate, or about 15,000. It is doubtful, 
however, if the present appropriation will be sufficient for 
the purpose, as it is believed that it will be exhausted by the 
time that the restoring of the 10,000 models originally esti- 
mated for has been completed. 

— < < » > » 

Wheelbarrows fob the Sick.— The Police Commis- 
sioners of Dundee, Scotland, have supplied each police sta- 
tion with a double springed wheelbarrow, for the transporta- 
tion of drunk and incapable persons. The new vehicles are 
said to be more convenient and easily managed than any 
other conveyance that has been tried for the same purpose. 
^i I • I » 

Foe the safe storage or shipment of explosives Herr 
Gossie, of Antwerp, constructs, either in a railway car or in 
the earth, a water-tight reservoir, divided by means of T and 
angle irons into compartments of equal capacity, in which 
the explosives (suitably packed in water-tight boxes) are 
placed after the reservoir is filled with water. 



© 1878 SCIENTIFIC AMERICAN, INC 



If4 



^tmixiu %mmtm. 



[February 23, 1878. 



IMFSOVED DBAUGHTSMAN'S TABLE. 

We can commend to the notice of draughtsmen, artists, 
arcliitects, and all wlio do drawing of any description 
the patent adjustable stand represented in the annexed 
illustration. We have had several tables of this kind in 
our office for some time, in constant use by our draughtsmen 
and artists, and find them to be very convenient and useful. 
The base is sufficiently solid and made with all the accuracy 
necessary to insure a firm support. The table portion may 
be adjusted and clamped to any angle, or turned and fast- 
ened in any horizontal direction without moving the lower 
portion, or raised to any desired height and there secured. 
The ledge at the rear portion is arranged so as always to 




stand horizontal, and forms a convenient place for water 
cup, etc., while the drawer shown beneath may be ttsed as a 
receptacle for implements. The table may be turned up 
vertically to form an easel, so that the entire stand may be 
stood against a wall or otherwise placed out of the way. Its 
weight complete is 55 pounds,, and the drawing board of 
black walnut is 44 inches square. In the lowest position the 
table is 30 inches high, and it may be elevated to 44 inches. 
Its appearance is tasteful and ornamental, rendering it a piece 
of furniture suitable for the office, library, or sitting room. 
Manufactured at the Washburne Machine Shop, connected 
with the Free Institute of Industrial Science of Worcester, 
Mass., to the superintendent of which, Mr. M. P. Higgins, 
inquiries for further information may be addressed. 

^ < » > » 

lUFBOVES METHOD FOS DBYING LUUBEB. 

It is a well known fact, laid down in all text books, that 
drying of air must be done by condensation. The drying of 
many articles may be done by evaporation and a change of 
the air, as by a wind, or, if in a building, by ventilation. 
Wells, in his theory on dew, says that there is a greater de- 
posit on nights when there is a gentle movement of the air, 
sufficient to bring in contact with the articles fresh air laden 
with moisture. These facts 
in the process of drying have 
been utilized in part by dif- 
ferent individuals, but no one 
has put them together and 
embodied all of the natural 
laws until recently, and it is 
claimed by the inventor of the 
apparatus herewith represent- 
ed and described that it has 
been his special object to con- 
struct it on fixed laws and 
principles with the most sim- 
ple and efficient mechanical 
contrivances, and in this we 
think he has succeeded in an 
admirable manner. 

By reference to the cut it 
will be seen at a glance that 
the apparatus is not compli- 
cated and can be easily ap- 
plied, understood, and man- 
aged. In a spacious apart- 
ment of rectangular form, 
that can be tightly closed and 
thoroughly heated, provision 
is made for piling a number 
of boards to be dried in such 
a manner that a space is left 
between each one. This is 

ieffected by laying the boards in parallel rows, one 
above the other on sticks at right angles with the 
boards, in a similar way to that seen in all lumber 
yards, and which is shown in the annexed represen- 
tation. From the top of one of the ends of this dry- 
ing room a pipe issues for the purpose of conducting air and 
vapor from the drying room to a fan attached to a condenser, 
when condensation takes place and the condensed sap and 
moisture fall into a receiver, but the air re-enters the drying 
room. At the bottom of the drying room there are steam 
pipes, steam being regulated by a globe valve outside. The 
principal requisites are, therefore, an apartment for the ma- 
terial to be dried that can be tightly closed and thoroughly 
heated ; a fan or blower to draw hot air from the drying room, 
force it through a condenser, and send it back again; a con- 
denser to extract the moisture from the heated air and dis- 



charge it through a waste pipe. The operation is extremely 
simple, but the results are very important, as will be seen by 
the appended table compiled quite recently from actual prac- 
tice. The material to be dried is placed in the drying room, 
and the door tightly closed. The temperature- is then raised to 
120° or more, as the case may be, and the blower set in 
motion. The air is sucked from the room into a condenser, 
which is kept cool by a stream of cold water. Here its moist- 
ure is instantly condensed and discharged through a waste 
pipe, and it is sent back again, wrung out, as it were, to the 
drying room. Its relative humidity is changed so gradually, 
and at the same time so quickly and eilectually, that even 
green lumber can be dried in a few days without warping or 
checking — an accomplishment that has heretofore been con- 
sidered wellnigh impossible. 
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Leather sides, heavy, have been dried in two hours ; vege- 
table ivory nuts in two days, and other material with equal 
facility. 

The apparatus is patented by Levi K. Fuller, of Brattle- 
boro', Vt. , where there is one in operation at the most exten- 
sive parlor organ manufactory in this country. 

^ < « > » 

EngraTlng on Glass by i;iectrlclty. 

M. Plante, the inventor of secondary batteries by means 
of which a large quantity of electricity may be accumulated, 
has just discovered an excellent means of engraving on glass. 
Having remarked that a glass tube traversed by a platinum 
wire serving as electrode to a powerful voltaic current was 
instantaneously spread out in the form of a cone or funnel 
in the midst of an alkaline solution contained in a voltameter, 
he made a series of experiments to determine what alkaline 
solution required the least electric force for devitrification. 
He therefore thought out the following process, which has 
given some remarkable results : 

The surface of a plate of glass is covered with a concen- 
trated solution of nitrate of potash, by simply pouring the 
liquid over ■ the plate laid horizontally in a shallow saucer. 
Then into the liquid which covers the plate of glass is in- 
troduced a horizontal platinum wire connected at one end 
with the edge of the glass plate and at the other with the 
poles of a secondary battery of 50 or 60 elements. Now 
taking in the hand the other electrode (formed of a platinum 
wire surrounded everywhere except at its extremity with an 



THE BON TON GAUE. 

Our engraving illustrates a new game, adapted for private or 
public use, called by its inventor the " Bon Ton," and played 
with a cue, ball, and pins on a table or board suitably made 
for the purpose ; full size 3x10 feet, with rubber cushions. 
The pins are disposed in various positions, and the game is 
to strike them with the ball. The difficulty in doing this 
depends upon the location of the pins. Thus some pins 
may be so arranged that the ball must pass between pins 
before the overthrowing of a pin that counts on the game 
can be effected. Or it may be required that the ball strike 
one or more cushions before striking a pin in order to count. 
The inventor sends us diagrams of eighteen ways of placing 
the pins, by means of which, he states, over sixty different 
games can be played by using generally from 1 to 10 pins. 
The number of pins thrown down is counted on the game, 
or the actual figures on top inscribed on the pins upset are 




noted. One of the pins, which is polygonal and has num- 
bered sides, is separately shown in our illustration. Tables 
are made of difEerent sizes to adapt them to almost any price. 
Patented November 13, 1877. For further particulars 
relative to sale of county and State rights, address the pa- 
tentee, Mr. John Brown, 105 North Main street. Providence, 
B. I. 
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FUIIER'S APPARATUS FOR DRYING LUMBER. 



insulating sheath), the surface of the immersed glass is 
touched with it at the points where it is wished to engrave. 
Wherever the electrode touches, a luminous furrow is pro- 
duced ; and, whatever be the rapidity with which the writing 
or drawing is done, the traces made are found clearly en- 
graved on the glass. If the writing or drawing be done 
slowly, the traces are deeply engraved ; as to their width, 
that depends on the diameter of the wire serving as elec- 
trode; if it be sharply pointed the traces may be made of 
exceeding fineness. Either electrode may be engraved with, 
but the negative requires a weaker current. 

< t » I > 

Mr. W. SaviWjE Kbnt is making endeavors to organize a 
company in London for the purpose of establishing a museum 
and laboratory at the Island of Jersey, off the coast of France, 
for the study of marine zoSlogy. 



Numeration of Blood Corpuscles. 

The numeration of blood corpuscles, a test of the richness 
or poverty of the blood, has been simplified by a microscopic 
apparatus constructed by Professor W. E. Gowers. In it 
tenth of a millimeter squares are ruled on the glass slide at 
the bottom of the cell. When the corpuscles have subsided 
to the bottom they are seen lying in the divisions and the 
number in each can be counted, as in the method of Vierordt. 
In the French instrument a little fluid had to be placed in 
the cell to secure the covering glass. To obviate this source 
of error, in Professor Gowers' apparatus the slide is placed 
on a metal slip to which two springs are attached ; these rest 
on the edges of the covering glass and keep it in position 
with a uniform pressure. The dilution employed is 1 in 300. 
Professor Gowers also adds the hint that it is not well to at- 
tempt to observe the character of the corpuscles during the 
numeration, and that the processes should be kept distinct. 

^ < » I »i 

Tbe S-wlss method of Testing TTatches. 

Mr. Charles H. Upton, United States Consul at Geneva, 
Switzerland, communicates to the State Department a report 
on a trial of chronometers which lasted 53 days, from which 

we take the following data. 
The chronometers were kept 
at an observatory, being 
placed successively, for seven 
days, in different horizontal 
and vertical positions, and 
tested with heat and cold. 
The trials were classed under 
three heads, namely: 

1. The mean variation of 
the watch from day to day, 
which must not exceed '6 of 
a second. 

3. The mean departure in 
each of the positions. This 
must not exceed 3 seconds; 
and, 

3. The error of compensa- 
tion produced by the change 
of temperature; the maxi- 
mum not allowed to exceed 
•3 of a second by degree of 
thermometer. 84 chronome- 
ters were entered, 39 of which 
fulfilled all the conditions. 
The prize of honor was taken 
by a Locle manufacturer. 
The average variation of the 
winning time piece was '36 
of a second per day; the 
mean departure in one of the seven positions was '43 of a 
second ; the error of compensation, '01 of a second, and the 
variation of the running after and before the tests of heat 
and cold -33 of a second. Such accuracy can only be at- 
tained by long trained and consummate skill of eye and hand. 

< I » > » 

Mulberry Juice a Substitute for lili^ Juice. 
Dr. Wrighfcand Mr. Patterson, in a paper on " Citric 
Acid as a constituent of imperfectly ripe Mulberry Juice," 
which was found to contain 36 83 grains of citric acid and 
3-36 grains of potash salts per liter, suggest that the juice 
may be valuable as a substitute for lime juice, and as an 
antiscorbutic. 

The production of iron in Russia is placed at 330,000 tons 
annually. 
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VAiriEB'S mPBOVED BSICK MACHINE. 

The new brick machine represented in our engravings be- 
longs to tliat class in which dry or damp clay is moulded by 
the application of heavy pressure. Its action is continuous, 
one pair of moulds being filled while the contents of an- 
other pair are being pressed. The con- 
struction is as follows : 

The pairs of moulds. A, are formed 
upon the table, B, Fig. 3, and said table 
is supported by a vertical shaft. The 
main shaft, C, of the machine carries a 
heavy fly wheel. Placed above and be- 
low the shaft and table are the working 
beams, D, Fig. 1. The shafts of these 
beams roll on a flat surface in the ends 
of the standards, E, and are forced 
apart by springs. From one beam a 
tooth projects which is received in a 
mortise in the other. Above the table 
is a guide, P, supported by a spider 
which contains a follower having on its 
under surface projections which fit the 
moiilds in the table. Means are pro- 
vided for drawing together this follow- 
er, an intermediate block and the upper 
beam. Connected with the lower beam 
is another and similar follower. To 
the rear end of the beams are attached 
arms which engage with cam lugs on 
the shaft, C, Fig. 1. Baid lugs are ar- 
ranged diametrically opposite on the 
shaft and engage the two parts of the 
toggle simultaneously. The upper cam 
lug is the wider, so that the motion of 
the shaft is communicated to the upper 
beam longer than to the lower one. 
The toggle arms communicate by means 
of links with a rocking shaft, and this 
last communicates with a pivoted lever, 
G, which carries a roller engaged by a 
cam on the shaft, H. This shaft is ro- 
tated by gearing from the main shaft. 

The lever, I, Fig. 3, is pivoted to an 
arm attached to the rear end of the 
frame, and is connected with a follower 
moving on guides formed on the spider. 
It also has two projections which fit 
the moulds on the table, and a cam 
opening which surrounds a disk on 
shaft, H. J is an endless apron which 
is moved intermittently. Above the 
table, B, there is a cylinder, K, in the 
bottom of which are two openings cor- 
responding to a pair of the moulds in 
the table; and also several screw blades 
attached to a rotary vertical shaft. 

The operation of the machine is as , 
follows : The clay is placed in the cyl- 
inder, K, whence, being agitated and 
pressed down by the blades, it passes 
to the moulds. The table is then at 
rest, and a plate beneath prevents the 
clay dropping through. While one pair of moulds is being 
filled another pair containing clay is being pressed by the 
straightening of the toggle arms on the beams. The greater 
width of the upper cam on the main shaft causes the upper 



follower to move the brick downward in the mould after 
it is pressed, thus loosening it. After the bricks are pressed 
they are moved forward by the rotation of the table, B, and 
discharged from the mould by the follower on the lever, I, 
the table over which the endless belt, J, passes having pre- 





machine, when they may be removed. When the lever, I, 
is raised by rollers in the peripherjr of a disk it strikes a pin 
on the upper beam, causes the latter to rise, and by the in- 
terconnection between this beam and the lower one both 
are thus moved away from the moulds. In the present case 
the cams act at every fourth revolution 
of the main shaft, and this intermit- 
tent action is secured by holding the 
toggle cams out of the engagement 
with the cams while the shaft makes 
three revolutions, and moving them so 
that they are caught by the cams at the 
fourth revolution by means of the con- 
nection of the arms with the lever, Gt, 
which is moved at the proper instant 
by the cam on shaft, H. The motion 
of the fly wheel is accelerated during 
the three revolutions in which no work 
is done, and as it is of large diameter 
and great weight, its momentum is suf- 
ficient to exert the required pressure. 
The inventor states that there is no lat- 
eral strain upon the main shaft, as it 
simply revolves between the toggle 
arms, and the pressure exerted by the 
cams is alike above and below. All of 
the bearings, where any considerable 
strain is exerted, are constructed with 
rolling surfaces, so that the friction of 
the machine is reduced to a minimum. 
Patented through the Scientific 
American Patent Agency November 
37, 1877. For further information ad- 
dress the inventor, M. Zephirin Va- 
nier, Westborough, Worcester county, 
Mass. 



VANIER'S BRICK MACHINE. 

viously risen to receive them. This table descends simulta- 
neously with the follower, and when the table, B, makes an- 
other forward movement the endless apron is rotated suf- 
ficiently to carry the bricks outside the framework of the 



BAUGH'S PATENT SECTIONAL MILL. 

In the annexed engravings are pre- 
sented sectional and perspective views 
of a new mill in which a sectional sys- 
tem of grinding surfaces is adopted. 
Such grinding sections as may be 
broken or worn out may be replaced 
without renewing all, and various kinds 
of plates can be inserted to suit any 
sort of substance to be ground. This 
change can be very easily and quickly 
effected. The grinding surfaces are 
claimed to be arranged so as to be strong 
and to be subject to the smallest possi- 
ble wear and tear. Their disposition 
will be readily understood from Fig. 3. 
The No. 1 mill or crusher (Fig. 1) 
weighs about four tons. A still larger 
size is made specially for glue manufac- 
turers. The variety of surface " dress " 
which is attainable under the system of 
casting in sections is very great, and to 
each class of substances to be reduced 
can be applied its appropriate grinding 
surface. Thus the mills are used not 
only for hard and brittle substances like minerals, ores, etc., 
but also for tough raw bones, damp guanos, pork and beef 
cracklings, and woods. 
Each mill is complete in itself, bed plate, countershaft. 
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fast and loose pulleys, flywheel, etc., requiring merely to be 
bolted into position to.receive the power to drive them. 
Suitable means are provided for regulating the fineness of 
the material to be ground. 

For further particulars address Messrs. Baugh & Sons, 30 
South Delaware avenue, Philadelphia, Pa. 
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Coal Dust Fuel. 

To the Editor of the Seieniific American : 

Since writing an article for your paper on " Coal Dust as 
Fuel " I have been in receipt of numerous inquiries as to the 
modus opera-ndi. I think with your correspondent, Mr. 
C. J. Sanborn, of Massachusetts, that plenty of boiler room, 
also grate and heating surface, is a prime necessity. Care 
should be taken to keep all surface exposed to the action of 
the fire and heated gases as free from soot and ashes as 
possible. A careful watch should be kept of the inside of 
the boiler as well as the outside, as with a forced blast it 
does not answer to allow the scale to fall from the tubes and 
collect over the fire, as the consequence would be a burned 
sheet in a very short time. In regard to the grate, I use a 
flat grate, each bar being about 3 inches wide by 4 feet long, 
having 2 slots j inch wide and 1 inch long to the width of the 
bar, and about 2 to the foot of the length of bar. I allow J 
inch space between bars for expansion, and 1 inch in length, 
which I find sufficient. I have 16 square feet grate surface, 
and use a No. 2 Sturdevant blower, which gives plenty of 
blast. I do not quite agree with Mr. A. F. Upton, in your 
issue of February 2, as I have never known the " fine par- 
ticles of fuel to be blown out of the top of the chimney," 
neither do I "melt the fuel on the grate," for, if there is 
plenty of boiler room, there is no necessity of giving it blast 
enough for that. In regard to the injury to the boiler I 
fully agree with him, but I think the saving in fuel will 
doubly cover that loss. I prefer to use the dust free from 
coal, as my experience is that I can burn fuel much more 
economically than with it, with less trouble, as the two fuels 
require different treatment. One peculiarity of dust is that 
I can run the steam up while cleaning the fire, whereas 
with coal the tendency is to run it down. Another is that 
I can keep fire and steam much longer than with coal, fre- 
quently keeping it from 4 P.M. Saturday till 6 A.M. 
Monday, and in several instances till Tuesday, not touching 
the fire in the meantime, and keeping steam up from 25 to 
50 lbs. I use dry live steam to blow out boiler tubes, which 
(with dust) requires to be done two or three times weekly. 
There is another point which I have found materially to affect 
the steaming of my boiler, namely, keep the chamber back 
of bridge wall deep. I find that with the back from 3J to 
4jfeet deep I do not have to fire nearly as hard to keep up 
steam; I carry just as thick afire with the gate in blast pipe 
half closed as I can, and keep the steam to 60 lbs., then, if 
an extra quantity of steam is wanted, open wide the blast 
pipe, thin down the fire, and I have plenty. If I want all 
that the boiler can make (which I very often do for an hour 
or t*o in very cold weather) I carry a thin fire full blast, 
and rake and stir the fire every few minutes. At night, 
just previous to shutting down, I rake my fire, cleaning it 
well, then cover with fresh fuel, only letting it get well 
warmed up, shut all dampers, and leave for the night. The 
heat from the walls of furnace will hold the steam about 
stationary. I usually have from 40 to 60 lbs. the next morn- 
ing, and in from 5 to 10 minutes after starting the blower 
as fine a fire as any one would wish. My grate bars have 
been in two and one half years and are as good as ever, which, 
as you can see, is a great saving in grate bars alone. 

Milford, Conn. Waltbb P. Sage. 



making W^ooden Pulleys. 

To tJie Editor of the Scientific American : 

A pulley over 34 inches in diameter should be built on a 
spider; all under that size can be made on a wood center- 
piece about 2 inches thick, having a cast iron fiange, say 8 
inches in diameter, for a 20 inch pulley, with a hub and boss 
about 3 inches long. Pour bolt holes should be made through 
the flange for bolting to wood center. The latter should be 
a nice fit on the shaft, with key seat the same as for an iron 
pulley. After preparing the centerpiece by planing smooth 
and straight, make a templet, the length being about onesixth 
or one eighth of the diameter and 2 inches wide. By this 
mark out the amount of stuff for the required width of face. 
The lumber should be about seven eighths or 1 inch thick, 
sawed out to the same circle as centerpiece. Plane straight 
and smooth, and make the butt joints a perfect fit; glue and 
nail on. If a flange is desired on each edge to keep the belt 
from running off, make the outside layer a little wider and 
allow it to lap over the face. Put the pulley into a lathe 
and turn it up. Thus made, it will be durable and will not 
easily break. B. J. Donawat. 

Terre Haute, Ind. 



Preventing Collisions at Sea. 

To the Editor of the Scientific American : 

In regard to preventing collisions at sea, I would suggest 
the following plan : Each vessel could carry four different 
colored lights, say red for north, white for east, green for 
south, yellow for west ; a set of these lights on each side of 
the vessel. If a vessel was going north it would hoist a red 
light ; if going north-northeast, it would hoist one light under 



the red; if going northeast, two lights under the red; if east- 
northeast, three lights under the red; and so with east, south, 
and west, the white, green, or yellow lights could be raised, 
and the number of lights under them as the vessel is sailing 
points to the right of the direction for which the top light 
stands for. During fogs, when the whistle has to be used, 
one long blast could mean north; two, east; one short and 
one long, south ; two short and one long, west ; and as many 
short blasts as the vessel is steering points to the right of 
any of these points. 
Eagleville, Ohio. L. A. Osbobn. 
' ^ < ■ I o- 

The Bicycle vs. Pedestrlanlsm. 

To the Editor of the Scientific American : 

G. O. A.'s question in regard to the bicycle in " Notes and 
Queries " I should like to answer in the affirmative. The third 
time I rode a bicycle on the road I ran twenty miles over a 
rough road. Several hills were ridden over, and three very 
steep ones surmounted on foot, and yet my actual running 
time was two hours and a half. To have walked the same 
distance would have taken me at least four hours and a half. 
In regard to the exertion required, I can say that on this oc- 
casion, though somewhat tired, I was neither lame nor blis- 
tered, sequela! which, I am sure, would have resulted from a 
walk of twenty miles. 

This ride is, of course, a very inferior performance for a 
bicyclist, but is cited merely to show what can be done by 
one who was in bad condition for athletic exercise, and by 
no means an expert rider on his bicycle. X. 

^ I « > » 

A Brilliant meteor. 
To the Editor of the Scientific American : 

A meteor was observed by the undersigned last Sunday 
about 7:53 P.M., more brilliant than Venus, moving slowly 
from the direction of Andromeda southeasterly, and passing 
but a few degrees below Mars toward Canopus. The color 
of the light was white, and its brilliancy for the space of 
about 30 degrees observed remained uniform, traversing 
through that arc in about 3 seconds of time. No visible 
tail remained, though the sky was very clear and dark, but 
sparks apparently followed the meteor only for about a degree 
or two. The sparks denoted an apparently spiral move- 
ment. 

New York. B. d'Heubeuse. 



Influence of Petroleum on the Compass. 

To the Editor of the Scientific American : 

I find from my own experience, and from information de- 
rived from others engaged in the trade, that the compass 
needle deviates greatly when a ship is loaded with petroleum, 
either crude or refined. And I have always found the devi- 
ation easterly on many voyages, and have never known a 
case where it was otherwise. The compass in u^e on my 
vessel, on my late passage with oil from Philadelphia, was 
a Ritchie's patent, and the deviation was 11°, or nearly a 
point. Is it the oil, or is it the immense number of iron 
hoops on the bari'els? We had in 5,592 barrels, with 6 
hoops on each. I think it important that it should be known 
for the guidance of masters inexperienced in the trade that 
the above are facts. Many ships have been lost, I believe, 
on this account. Joseph Hand, 

Master of American bark "Sunbeam," of Philadelphia. 

Antwerp, Belgium. 



American Passenger Iiocomotlve at Paris. 

Among the curiosities to be exhibited at the forthcoming 
International Exhibition at Paris, says the London Mining 
Journal, is a really marvelous little model of an American 
passenger locomotive, which runs under steam upon an end- 
less railway of only 6 inch gauge. It was entirely con- 
structed by an American artisan formerly connected with 
the Delaware, Lackawanna, and Western Railroad Company 
— Mr. W. R. Lendrum — and is valued at £400. The total 
length of the engine is 5 feet, and it is a complete represen- 
tative of the large engine in every respect, the driving wheels 
being only 7 inches diameter. The pressure of steam used 
is 22 lbs., and the cylinders, which have a 2J inch stroke, 
are but IJ inch in diameter; the boiler is but 24 inches in 
length from the smoke stack to the fire pot, and only 5 
inches in diameter. Its embellishments are profuse, and in- 
clude, besides the usual appurtenances, a bell, whistle, sand 
box, and cab. The model will certainly attract much atten- 
tion at Paris. 



Death of the Leper Governor. 

From late Honolulu papers we learn the death of Wil- 
liam P. Ragsdale, which occurred in December. Ragsdale, 
somewhat noted as the Governor of the Leper Settlement on 
the island of Moloka, Sandwich Islands, was a Hawaiian by 
birth, the son of a native woman by an American father. 
He was a lawyer by profession and spoke English and 
Hawaiian with equal fluency, and was the most noted orator 
of the whole kingdom. The way in which he discovered 
that he had the leprosy (elephantiasis) was accidental. Sit- 
ting in his office at Hilo (the capital of Hawaii) one night, 
in deep study over a law case in which he was greatly inter- 
ested, the chimney from his lamp fell on the table. For- 
getful of the fact that it was intensely hot, he picked it up 
thoughtlessly, in his excitement, without feeling the least 
incovenience. Shocked at this, he looked at his hand, and 
found that it showed no sign of being burned. Repeating 
the experiment several times with the same result, he was 



convinced that he was a victim of the terrible disease, 
leprosy, so prevalent in tropical countries. His suspicions 
were confirmed by medical authority, and he lost no time in 
communicating the fact to the proper government officials. 
Although it was customary for the police to arrest those 
suspected of being lepers, Ragsdale on account of his exalted 
position was not molested. He, therefore, voluntarily de- 
livered himself up as a victim of the fearful disease, and 
was sent to Moloka, and installed as governor of the Leper 
Settlement, an office that he held at the time of his death. 
By his judicious administration of affairs, the many reforms 
he instituted, and by his kind-heartedness he made himself 
extremely popular in this sad community of 800 afllicted 
people, and for these reasons the unfortunates loved him as 

a father. 

■ ^ < » > » 

The Orohellograph, 

Our French correspondent writes: "Thanks to the ex- 
treme kindness of M. le Commandant de la Noe, I am en- 
abled to give his communication to the last meeting of the 
Photographic Society of France in full." 

It is as follows : I have the honor to present a photographic 
apparatus intended to produce upon one plate and by a sin- 
gle exposure the panorama comprising a nearly complete 
circle as seen from the position or station necessary from 
which it is obtained. The only interruption in the image 
obtained of the whole horizon is that which corresponds to 
the support of the mirror, which forms the special f eatiire 
of this instrument; it thus results that if two views be taken, 
observing that the support occupies a different place in each, 
a panorama absolutely complete may be secured. 

The instrument is composed of an ordinary camera in- 
clined at an angle of 90°, as it was desired to photograph 
the sky; is surmounted by a parabolic mirror placed at a 
certain distance above the lens, the focus of which is equal 
to its axis. The purpose of this mirror is to reflect all the 
luminous rays emanating from the divers points of the hori- 
zon and to concentrate them upon the lens, which they 
traverse, forming upon the sensitive plate underneath the 
image of the corresponding points. 

With this apparatus is obtained, in the form of a circle, a 
non-distorted image of the horizon. The horizontal lines 
become naturally curved, but the vertical lines are not de- 
formed; and the angles obtained from the center of the cir- 
cle to the different points of the image are exactly equal to 
those formed by the lines from the station carried out to the 
corresponding points of the horizon and all visible objects con- 
tained thereby. This property makes the apparatus most valu- 
able for reconnaissances, for instance, in moimtainous coun- 
tries; and it can be imagined how by the aid of two or more 
panoramic views taken from determined places the operator 
can lay down upon a map the exact positions of different 
summits and calculate their altitude. In this manner may 
be obtained, with little labor and expense, the complete can- 
vas or skeleton of a reconnaissance, which may have any of 
the details completed by ordinary means. 

It is for this object, in fact, that the apparatus has been 
planned, and called by its author " orohellograph." The 
problem was drawn up 'by 
M. Prudent, captain in the 
engineers, and realized by 
Lieut. -Colonel Mangin, of the 
same corps, who has calcu- 
lated the form and size of the 
mirror and studied the vari- 
ous optical conditions which 
it was necessary to satisfy. 

The model shown to the 
Society was rather primitive, 
and was organized to make 
the first essays. The mirror 
is not free from imperfec- 
tions, and there is a sort of astigmatism in the images. The 
vertical lines are sharper than the horizontal lines. The re- 
flecting surface is badly silvered, and has been injured by 
want of care in handling; in addition to this the silvering of 
the exterior is an inconvenience whic^, by another arrange- 
ment will disappear, and will permit of obtaining panoramic 
views without any interruption in their continuity. For all 
i these reasons the print which has been obtained and exhib- 
ited does not possess all the perfection desirable, but it 
: largely suffices to show that the final success is assured. The 
definite and revised apparatus is now in course of construc- 
tion, and will most probably be made in such a way as to 
remedy an imperfection which I have not yet drawn your 
attention to. On the proof before the Society it will be seen 
that the landscape is in a sense reversed ; that is to say, the 
objects which in nature follow from right to left are pro- 
duced on the print from left to right. If it were only artis- 
tic results it were desirable to obtain, the film could be trans- 
ferred upon a pellicle and printed from the reversed side, 
and the inconvenience would then disappear. But for topo- 
graphical use this manner of proceeding would have bad 
results in consequence of the varied contractions of the pelli- 
cular image, which would render the angles incorrect; this 
will necessitate a modification, for which purpose there are 
several plans to' choose from. 

Such is the presentation I have had to make. You will, I 
am sure, excuse my having brought before you an apparatus 
in so primitive a shape; but I thought that the interest of 
the question would cover the form. I hope, however, to 
favor you soon by presenting the complete instrument, and 
in a state of perfection. — British Journal of Photography. 
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Neir Agricultural Inventions. 

Mr. Wm. S. Dangler, of Ottawa, Ohio, has patented a 
Gate Hinge, which is applicable to farm gates that are al- 
lowed endwise movement as well as a swinging movement. 
The improvement consists in a reversible bracket of quad- 
rant shape, which is rigidly secured to the gate post, in com- 
bination with a horizontally vibrating guide block bearing 
an anti-friction roller, on which the gate is suspended and 
movable. 

Mr. Shreve Hartshorne, of Bordentown, N. J., has in- 
vented an improved Potato Digger having two sifter plows, 
concaved to turn the soil inwardly, and set one in advance 
of the other, together with a large central double-concave 
sifter plow in the rear. The operation is as follows: The 
foremost shares are drawn through the earth at a sufficient 
depth to pass under the hills of potatoes; they loosen and 
partly elevate the earth, and the rear share raises it still 
further. As the earth passes over the share it drops be- 
tween the sifting rods and is separated from the potatoes. 

A Fertilizer Distributor, having a shaking shoe under the 
hopper, operated by a scalloped wheel attached to the land 
wheel, is the invention of Mr. Wm. M. Boon, of Perry, Ga. 
It is designed for distributing guano and other fine fertil- 
izers, and may be adjusted to distribute faster or slower, as 
may be required. The machine is somewhat of wheelbarrow 
shape, and is operated by hand. 

Mr. Isaac A. Benedict, of West Springfield, Pa,, has in- 
vented an improved Cultivator Plow. On the lower end of 
the standard is attached the large middle plow, and the 
draft strain is sustained by braces from the plow beam to 
the standard. The rear ends of the braces are slotted and 
the pitch of the central plow is regulated by bolts. The 
two smaller side plows are so adjusted as to throw the soil 
inward or outward as desired, and are braced by clamps and 
rods, the latter being vertically adjusted on the standard. 

A Portable Press for Hay, Cotton, Moss, and other material, 
which has the advantage of baling them at the place of col- 
lection, being therefore specially adapted for the wants of 
farmers, is the invention of Mr. Albert A. Gehrt, of Quincy, 
IlL The press is on wheels, and is worked in a horizontal 
manner by a follower operated by a pitman, eccentric cam, 
and the tongue which forms the sweep lever. The specifi- 
cation sets forth a number of new details in the operating 
mechanism. 

Mr. Wm. Kinney, of Bellevue, Ohio, has invented an im- 
provement in Clevises, in which the bow has grooves in the 
inner side of its pin holes and a shoulder formed upon the 
outer side of its lower end, and in which the pin has a lug 
upon the side of its lower end and a latch pivoted to and a 
shoulder formed upon its head. The construction is such 
that the pin cannot come out accidentally. 

Mr. Sam. T. Ferguson, of Minneapolis, Minn., has made 
some improvements in that form of Sulky Plow in which 
two independent crank arms are employed to sustain the 
framework upon the running wheels, which consist, first, 
in extending the arms of the cranks past each other in par- 
allelposition so as to form supports for the platform, one of 
the crank arms being correspondingly lengthened so as to 
bring the centers of the wheels into alignment; secondly, in 
the particular construction and arrangement of two tubular 
sections for forming the crank arms; thirdly, the pivotal ar- 
rangement of the plow and its supporting frame, whereby 
the plow may be turned upside down above the platform for 
transportation; fourthly, the combination with the lever for 
lifting the plow of an adjusting device located on said lever 
for regulating the depth of the plow. 

Mr. Matthew Moore, of Whippany, N. J., has invented a 
Powder Duster for Destroying Insects, applicable also for 
applying fertilizers. It consists of a rod having a metal 
shank and standard at its lower end, arranged at such an 
angle that when the rod is supported in an inclined position 
by means of a strap passing around the shoulders, the stand- 
ard is vertical, the devices being combined with a horizon- 
tally oscillating receptacle having a perforated bottom, an 
agitator within, and a lever and connecting rod for impart- 
ing motion to the receptacle. 

An improved Clevis for attaching the plows of wheeled 
cultivators to the crank axle has been patented by Messrs. 
Benjamin F. Needham and Laban W. JS'eedham, of New 
Castle, Ind. It consists in a pair of slotted clamp plates, 
arranged to be fastened about a fixed collar upon the axle to 
form a horizontal bearing, and combined with a pivot bolt 
for the plow beam arranged at right angles to the axle and 
carrying adjusting washers to regulate the height of the 
plow beam upon said pivot bolt, and thus control the depth 
of the plowing. 

Messrs. Wm. V. Devault and Dick J. Devault, of Johnson 
City, Tenn., patent a Straw Cutter designed to secure a 
greater sliding motion for the edge of the knife in propor- 
tion to the elevation of its lever, and hence a cleaner cut 
with less expenditure of power. The improvement consists 
in the construction and arrangement of the hand lever, 
knife, and gauge bar, so relatively connected as to secure in 
combination an improved lever action ; and in the peculiar 
arrangement of the mouth of the feed box, designed to in- 
crease its capacity and to cooperate with the knife to pro- 
duce a better cut. 

A Draft Equalizer, or three horse evener, has been invented 
by Mr. Adolph J. F. Ehrich, of Kellogg, Minn., the object 
of which is to balance the side draft when three horses are 
attached to a reaper, plow, roller, etc. This is accomplished 
by a combination of cross bars and braces with a guide and 
double pulley, the draft being transmitted from the whifile- 



tree and double tree by chains which run through the 
pulleys. 

Mr. Charles Daniel, of Virginia, Mo., has devised a Re- 
versible Plow, having two plowshares, one left-handed and 
the other right-handed, attached at the ends of an arm on a 
shaft which is journaled to the frame. By means of a lever 
and locking pin either plow may be brought and kept in posi- 
tion for use, or both may be carried horizontally when it is 
desired to move the plow from one field to another. 



Jlew and Simple Fhoto-Prlntlng Process, 

Professor E. Stebbing states that at a recent meeting of 
the French Photographic Society, Paris, which he reports 
in a letter to the Philadelphia Photographer, the most in- 
teresting and instructive communication of the evening was 
upon a new photographic process by M. Gobert, of the 
Bank of France. 

This gentleman gave a rapid history of the value of the 
lithographic stone, of the difficulties to obtain it, and its 
probable disappearance ere long from the market, if new 
quarries could not be found. Under these circumstances 
anything which could replace it would be a great boon to 
commerce; "that is why," said he, "Ihave been studying to 
replace it by plate glass, of which we have no fear of having 
a scarcity, and I have succeeded beyond my expectations; 
the only novelty being in the employment of ground glass. 
As to the photographic and lithographic manipulations, 
they are well known, and I have not changed them." 

M. Gobert takes a ground glass, made rough either by 
an acid or by any mechanical means. On the finely ground 
surface he pours the following mixture: Albumen, 100 ozs. ; 
bichromate of potash, 3 ozs. ; the plate being held all the 
time by an India-rubber holder. When covered, the plate 
is turned upside down, and hooked upon a piece of string 
hanging from the ceiling by means of an iron eye screwed 
into the handle of the plate holder; the plate is now made 
to turn rapidly, in order that the centrifugal force may bring 
the solution on the surface as even and as thin as possible. 

It is necessary to have the prepared surface as thin as pos- 
sible. When dry, it is put into the screw press or printing 
frame, under the object to be reproduced; if placed in 
the sun an exposure of one or two seconds suffices; if in the 
shade, naturally more is required. , 

When exposed the plate is taken into the dark room, and ■ 
without any preliminary operation it is inked over with or- 
dinary printing ink; the ink sticks to every part and makes 
it look like a blackboard. The glass is then plunged into a 
tray containing water, when immediately the ink breaks up 
like, as it were, a sea of ice, from all the parts on which the 
light had no action, and leaves the image standing out in 
bold relief. All that is necessary now is to send it to an or- 
dinary lithographer to have as many prints as may be re- 
quired. From 300 to 1,000 may be printed oflf the same 
plate. Professor Stebbing is certain that this idea will be 
very fruitful, and adds that although only line engraving 
can as yet be obtained, who knows but what ere long the 
half tones may be produced with ease? As to sharpness, 
and fineness of execution in the reproduction of some bank 
notes which were handed round at the meeting, nothing 
could be desired ; they were admirable in finish and execu- 
tion. 

^ < ■ > » 

Imitations of Tortolse-Sbell and Motber-of-Pearl. 

The current number of the Qewerbe Zeitung says that imi- 
tations of lapis lazuli, tortoise-shell, and mother-of-pearl are 
imported from Paris and highly extolled, while the same pro- 
cess of manufacture was known and practiced in East Aus- 
tria as long as twelve years ago by the now deceased chemist, 
Leo Fichtner, of the firm of Fichtner & Sons, at Atzgersdorf , 
near Vienna. Illustrating its remarks with two beautiful 
samples, one of the factitious tortoise-shell and the other of 
the mother-of-pearl, both of East Austrian production, it 
proceeds to tell how they are made. 

The " shell " imitation, which is in the greatest demand, 
may be made on glass, and consists of a layer of clear gela- 
tine on which the characteristic markings of the tortoise- 
shell are produced by dotting it with a concentrated solution 
of vesuvin (aniline color), to which a handsome reddish shade 
may be given with fuchsin; or the solution is spattered over 
the surface and the drops allowed to run together. When 
dry the whole is covered over with a coating of glue. 

The imitation of mother-of-pearl is more difficult. It may 
likewise be made on glass, and contains in the first gelatine 
layer a concentrated solution of some salt. Several salts may 
be chosen for this purpose, such as white vitriol, epsom salts, 
etc. After the crystallization of this salt solution, and when 
dry, essence of pearls is spread over the whole. The latter 
material (which is also used in producing most deceptive im- 
itations of pearls) is made from the exceedingly fine and sil- 
very shining belly scales of the white flsh, which are scraped 
oflf and washe,d out thoroughly. 

To the gelatine layer thus prepared a coat of glue is ap- 
plied and the article is finished. 



Harmless Colors. 

It is a well known fact (and the London Laneethas recently 
called attention to it again) that at the present time it is 
almost impossible to find among the painted toys for children 
a single one that does not contain, in the colors used for its 
decoration, substances that are either positively poisonous 
or else injurious to the health. It seems probable that this 
important matter is soon to be remedied by the substitution. 



for the pigments now in use, of a series of perfectly harmless 
colors which the experiments of M. Turpin have succeeded 
in producing. At a recent meeting of the " Society for the 
Encouragement of National Industry," in Paris, M. Turpin 
exhibited a series of samples showing every shade of every 
color necessary to fill out the entire chromatic scale of 
Chevreul. 

Among these colors the principal ones are derived from 
eosine or from fluorescine. They furnish, with hydrated 
oxide of zinc, lakes of very rich shades, varying from pale 
rose to dark red (of a vermilion tint). The lakes derived from 
chromate of zinc and a potassic solution of eosine are re- 
markable for the brilliancy of their tints,' which may vary 
from pale yellow to the brightest orange-red. Fluorescine 
treated in the same manner yields lakes of a beautiful yel- 
low, and by making use of a proper admixture of these two 
bodies there may be produced very brilliant lakes, which are 
incomparably more beautiful than the poisonous colors now 
in use, such as vermilion, red lead, orange mineral, and 
chrome yellow. 

These new colors may be used either in oil, varnish, or 
water, and the majority of them can even be made into a 
paste with caoutchouc, since they resist the temperature at 
which the last is prepared. 



New Mechanical Inventions. 

A new Roller Skate, in which the curves may be rounded 
with facility by the centrally pivoted roller shafts and hang- 
ers of the sole and heel plate, is the invention of Mr. Silas 
A. Allen, of New York city. The improvement consists in 
having a combined sole and heel plate with solid triangular 
bottom pieces, which are recessed to form arc-shaped cheeks, 
along which the roller shafts, pivoted to the center of the re- 
versed pieces, swing, to admit by the rocking of the sole 
and heel plate the converging of the roller shafts and the 
rounding of curves. 

A Machine for Testing the Quality of Rolling Stock, etc., 
such as rails, wheels, axles, journals, brasses, springs, and 
other parts, is the invention of a Hungarian, Szent-Gyorgyi 
Elek, of Buda-Pesth, Austro-Hungary. The object is to pro- 
vide a machine for testing at any place the materials, sub- 
jected to the same mechanical wear as when in use, and not 
under the fixed conditions of the ordinary testing apparatus. 
The machine is called by the inventor a " rotary railway- 
rail." It has endless rails placed on supporting disks of a 
revolving axle, upon which the wheels, with their axles, 
boxes, and other appurtenances, are weighted down as de- 
sired. In this manner the inventor claims a means of as- 
certaining whether materials are furnished according to con- 
tract, of deciding between diflferent forms of construction, 
of testing lubricators, of observing the causes of heating of 
bearings, and of determining the manner of avoiding the 
latter. 

Mr. Thomas Fetherstone, of Orange, N. J., has invented 
a Propelling Device for boats, in which a screw propeller is 
operated by a revolving double crank shaft, worked by the 
feet, which carries a large bevel wheel transmitting motion 
to the propeller shaft by an intermeshing bevel pinion at the 
end of the latter^ By means of hand levers, extending for- 
ward, additional power may be added by persons in the boat. 
Mr. Fetherstone makes the propeller shaft flexibly jointed, 
to provide for the giving of the shaft to unequal strain, and 
to admit of adjusting the screw at varying depths under 
water. 

Mr. William H. Sutton, of Purdy, Tenn., has invented 
an improved Nut Lock for the nuts of fish-plate bolts, 
to prevent them from working loose. It is formed of two 
strips of sheet metal slitted longitudinally and transversely, 
having the flaps thus formed bent outward at right angles to 
make flanges which rest against the sides of the nuts, hav- 
ing hook-tongues at the outer ends to hook upon the ends 
of the fish-plate, and having a tongue formed upon the in- 
ner end of one strip to hook into the inner end of the slot in 
the other strip. 

An improvement in Half-Springs for vehicles has been 
patented by Mr. Lewis J. Bazzoni, of Newburg, N. Y. The 
object is to connect the side bars or body sills of wagons 
with the ends of the half-springs in such a way as to give 
motion lengthwise and sidewise, so as to prevent twisting 
and straining. The new feature is the employment of short 
plate springs, secured at the upper end in a socket of the 
side or cross bar, and pivoted at the lower end to a lug bolt 
in the half -spring. 

An ingenious Platform Door for Stove Ovens, which is 
weighted at its lower end and provided with inclined pivots 
working in ears on the frame, so as to close automatically 
and remain closed without a latch, has recently been pat- 
ented by Mr. Ebenezer Barrows, of Brooklyn, N. Y. 

Mr. E. A. F. Toepperwein, of Boerne, Tex., has invented 
an adjustable Gun Hammer, carrying a swiveling striker, 
with locking devices, so arranged that the same hammer 
may be used with both barrels of a double gun ; the striker 
being capable of such adjustment as to bring it within the 
range of either nipple, or into an intermediate position be- 
tween the two, for the prevention of accidents. The ham- 
mer may be used als6 with a single gun, or with one having 
more than two barrels. 

Messrs. A. J. McCollum and Thomas Seely, of Marion, 
Ind., have invented a Saw Mill Carriage Attachment, by 
which logs, after being quartered, can be cut up for barrel 
heads and staves the full length of the logs, the boards be- 
ing then cut with butting-saws into pieces of the proper 
length. 
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FBOFESSOS S. N. CABVALHO'S ITEW SYSTEU OF 
SUFEBHEATING STEAU. 

The fact that we are this day discharging into the 
atmosphere through the chimneys of steam boilers, either 
from imperfect combustion or defective methods of absorp- 
tion, and transfer to the water, from 30 to 50 per cent of the 
calorific value of the fuel (and in exceptional cases, where a 
forced blast is resorted to for the purpose of gaining large 
capacity from a comparatively small boiler, as high as 70 
per cent of the actual heat value of the fuel), is almost a re- 
proach upon the engineering intelligence of the age. 

The inventor of this new superheating system claims that 
it, if applied to these boilers (which he says can be done at a 
small cost), will remedy this great waste by recovering 
fully 25 per cent of the actual product of the coal and con- 
verting it into useful heat in the boiler and increased energy 
and power in the cylinder of the engine. 

This heat is employed to superheat the steam and subse- 
quently to raise the temperature of the feed water. In the 
majority of boilers the inventor finds the temperature of the 
escaping gases high enough for his purpose, but in some 
cases he places absorbing pipes in a hotter portion of the gas 
passages, with, he claims, economic effect, even if heat is 
appropriated which would otherwise be transferred in evapo- 
rating steam directly in the boiler. The inventor depends 
upon the principle that, if steam entering the cylinder can be 
supplied with heat additional to that required for its exist- 
ence as true dry saturated steam, just suflicient to furnish 
the heat units transmitted into work, and to compensate for 
the heat which would be abstracted by contact with the cyl- 
inder from saturated steam, and if this addition of heat can 
be rendered capable of control, so as to leave the steam ex- 
hausted at the end of the stroke at saturation for the tem- 
perature and pressure obtaining at the opening of the ex- 
haust, the best and most economical conditions of its use in 
the cylinder would be accomplished. The two greatest ob- 
stacles. to the attainment of these conditions have been the 
perishability of superheating apparatus and the difiiculty of 
controlling the exact amount of superheat given the steam. 

The use of the apparatus is not confined, we are informed, 
to the drying and superheating of steam on its way from 
boiler to engine, but the main circuit of pipes connected 
with the feed water tank and absorbing surfaces in the hot 
region communicates with a hot water jacket around the 
cylinder, and the circulation of water in this, the inventor 
asserts, evaporates any entrained water and superheats the 
steam directly in the cylinder, the action being regulated by 
suitable devices. The invention is also plaimed to be adapted 
to many other industrial purposes, as the boiling of soap and 
sugar, baking of bread, biscuit, etc. 

Eeferring to our engraving, A is a reservoir with safety 
valve and funnel, and at B are the absorption pipes in the 
back connection ; C is a superheating coil in an annu- 
lar drum, and there is another coil in the feed water 
tank, D. A valve, E, is provided on the coil from the 
superheater, C, and valves, 
F, are arranged on the exit 
pipe from the feed water 
tank. When valve E is open 
valves F are closed, and the 
feed water tank is thus shut 
off from the system. Gr is a 
valve connecting with the 
feed pump for filling under 
pressure. A funnel is pro- 
vided, as shown, for filling 
by hand. I is the feed pipe 
entering tank, D, and J the 
pipe from tank to boiler. 
Fig. 2 shows the hot water 
jacket around the cylinder of 
the engine in connection with 
the absorption pipes and feed 
water tank. Steam is thus 
superheated in the cylinder 
instead of in C. Pig. 3 shows 
a coil of pipe inclosed in a 
metallic oven to take the 
place of feed water tank, D. 
The surplus heat in pipes of 
superheater, C, is regulated 
by its radiation to contents of 
the oven. Fig. 4 represents 
a plain wrought iron cylinder 
or pipe with coil of tubing, 
to take the place of the 
double cylinder, C. The lat- 
ter is intended to be placed 
around the smoke stack of a 
marine or locomotive boiler. 

Among the other advantages 
claimed are that at no point 
of the entire apparatus is 
there a square inch of sur- 
face exposed to the heated 

gases which does: not have water on the other side. This 
the inventor considers brings the superheating surfaces under 
precisely the same conditions as the ordinary water heating 
surfaces of a boiler, and renders them in nowise less dura- 
ble. The apparatus was used at the last fair of the Ameri- 
can Institute in connection with the boilers that supplied 
steam to the machinery exhibited, and received commenda- 
tory testimonials and a medal. The inventor also submits 



a report of calorimeter tests,which credits a pound of steam 
superheated by his apparatus with an average mean of 65 
units of heat more than is stated to exist in a pound of ordi- 
nary steam. 

For further particulars address Professor S. N. Carvalho, 
65 East 127th St., or 119 Liberty St., New York city. 

■*<«>•■ 

VITT'S IMFBOVED GBAIN TOLLEB. 
We illustrate herewith an improved mechanical grain 
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VITT'S GRAIN TOLLEK. 

toller, designee! for use in custom mills for the purpose of 
taking the toll accurately and without trouble to the miller. 
It may be readily adjusted to any proportion of toll as may 
be agreed upon. 

A is a conducting tube, through which the grain passes 
down upon the slightly concaved revolving disk, B. The 
latter is lowered by the pressure, andjthe grain gradually 
escapes between the lower end of the tube and said disk, and 
enters the annular casing or receptacle, C. The tube, A, 
Fig. 1, is slightly increased in diameter toward the lower 



lates the opening and outlet, according to the quantity of 
grain coming in at the top of the machine. The spring, by 
yielding, allows the disk to work as well with an irregular 
as with a regular flow. 

The casing, C, is arranged with two vertical partitions, 
one of which, E, Pig. 2, is movable, and is adjusted by a 
set screw, face plate, and index along the graduated scale on 
the exterior of the casing. The partitions, when adjusted 
to the proper distance, take up a certain fixed proportion of 
the circumference of the disk, and receive, by the uniform 
dropping of the grain over the edge of the disk, a corre- 
sponding proportion of the grain passing down the tube, A. 
This forms the toll agreed upon between the miller and cus- 
tomer, and it is conducted through an exit spout, F, to a 
suitable receptacle. The main portion of the grain passes 
along the spirally inclined bottom to a second exit spout, Q. 

Patented through the Scientific American Patent Agency 
December 11, 1877. For further information relative to 
sale of entire patent, address the inventor, Mr. Adolphus 
H. Vitt, Union, Franklin Co., Mo. 
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Armor-Plated FIsb. 

The new number of the Popular Science Beviem (London) 
contains an illustrated article on "Armor-plated Fish," by 
Mr. Henry Woodward. This is an interesting article, and 
should be read in conjunction with two papers by Professor 
Burt Wilder on the Lepidosteus or gar pike, in the Popular 
Science Monthly of last, year. 

The extraordinary structure of the Ganoidea offers an at- 
tractive field for study, and additional interest is added by 
the fact that few species of this order at present exist. 
They remind us of a past age, for their fossil remains occur 
in abundance in almost all the f ossilif erous strata of the 
earth, and in some oi the older formations constitute almost 
the only indications of the existence of vertebrated animals 
upon our planet at the period of the deposition of these 
strata. 

The most interesting specimen of this order, the Lepi- 
dosteus, is found only in the waters of the United States, 
and can be seen alive at the Aquarium in our city ; these ap- 
pear to possess an adamantine vitality, and have outlived all 
other fish in the establishment. 
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CARVALHO'S FEED WATER HEATER AND SUPERHEATER. 



end, so as to let the grain pass down with less friction on 
the sides of the tube, and consequently to enable it to exert 
more pressure on the disk. The latter has a central tubular 
portion, which is connected by a coupling pin to the shaft, 
D, which is rotated. The upper part of the tube is closed 
and a spiral spring is provided therein, so that the disk may 
freely play up and down while revolving. The disk adjusts 
itself to the pressure of the grain and automatically regu- 



Are Natl-res of India Color Blind ? 

A correspondent of the Times of India calls attention to 
the remarkable confirmation to be found in the perceptive 
powers of the lower caste natives of the theory started by 
Mr. Gladstone in his recent article on the " Color Sense of 
Homer." "Our natives," he writes, "cannot distinguish 
between blue and green. They apply the word lal to a va- 
riety of objects we should describe as yellow and brown, and 
apply the generic epithet 'tambada,' corresponding to 
Homer's Chalkos,\a all the bright red tints. Like Homer 
they speak of the blue sea as black (Kola pant). They apply 
the word nila, dark blue, to a gray horse, and their notion 

of the color of the sky, or As- 
mani rung, is a light gray. 
The subject can be readily 
tested by anyone by telling his 
' boy ' or some less civilized 
native to choose a blue, red 
or green book from a pile on 
the table. I have just tried 
a puttawallah with differ- 
ent colored books. Between 
green and blue he cannot 
properly distinguish; tamha- 
da he applies to vermilion, 
and the rainbow he protests 
is simply red or green. This 
is just what Mr. Gladstone 
says about the color sense in 
Homer's Greeks." 

The subject (says our con- 
temporary) is one of great in- 
terest, but we think our cor- 
respondent has been a little 
rapid in his conclusions. We 
have tried several puttawal- 
lahs in the way he suggests, 
and with colors on a palette. 
But they distinguished readi- 
ly between colors and even 
shades of color. The glow- 
ing and many colored fabrics 
for which India is famous 
certainly suggest that a por- 
tion of the population at all 
events have been educated 
- through generations of in- 
herited experience to a very 
keen sense of color indeed. 
With whole sections of low 
caste people it may of course 
. be different. The theory is 

novel,.and perhaps worth the attention of scientific men in 
India. — Madras Times. 



The forging and tempering of iron or steel can be great- 
ly enhanced, according to Herr Edward Blass, by dipping 
the metal in fused salt. This dipping in salt is also well 
adapted for annealing steel without the oxidation of the sur- 
face. 
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THE HOBITED TBAGOFAN. 

The horned tragopan is one of the most curious of Chinese 
pheasants, and is found in the higher and more mountainous 
districts of Thibet and the Himalayas. Its colors are of the 
most brilliant description and are of shades which are not 
usually found among birds; the delicacy and marking of the 
feathers are very pleasing to the eye. The males, at the 
time of mating, have bluish horns on the sides of the head 
and a band of bright colors on the forepart of the breast. 
The bare skin about the eyes 
and the .patties are bluish 
purple, and the feathers of 
the crest, together with the 
chin and back of the neck, 
are deep black. The upper 
part of the breast, the neck 
and shoulders are light cinna- 
mon, with a dash of carmine 
and purple, and variegated 
by the white eye-like tips of 
the feathers. The wings and 
part of the back are rich am- 
ber mottled with brown, and 
decorated with pearlish-gray 
spots. The tail coverts are 
also amber-brown, spotted 
with white, and extend to 
such a length as nearly to 
conceal the short rounded 
tail. The males are also re- 
markable for the loose pend- 
ent skin which hangs from 
the base of the lower mandi- 
bles and can be inflated at 
the pleasure of the bird. The 
horns hang listlessly down 
the cheeks and can be eleva- 
ted at will. It conceals itself 
in the most thickly wooded 
regions, where the Chinese ac- 
tively hunt it. They call the 
horned tragopan by the ex- 
pressive names of ko-ky, kiad- 
ky (horned chicken), and of ling-tsiou-ky (starred chicken). 

< < « > » ' 

A TirSKISH IBONCLAD. 

The Payki Shereef is the name of an ironclad corvette 
with twin propellers, which was built for the Sultan's Gov- 
ernment in England before the obligations of neutrality in 
the present war forbade English shipbuilders to supply ad- 
ditions to the Ottoman naval forces. 

The accompanying illustration is taken from the London 
Illustrated News. The dimensions of this vessel are : Length, 



345 feet; beam, 53 feet; depth, 33 feet; displacement, 4,700 
tons. She has a central battery, in which she carries four 
35-ton Armstrong guns, so arranged as to command an all- 
round fire, and when firing broadside to concentrate their 
fire within sixty yards of the vessel's side. The thickness 
of armor is 13 inches amidships, diminished, as usual, to- 
ward the ends, and extending from 5 feet below the water 
line to the main deck, which is entirely covered with armor 
3 inches thick over engines and boilers, and 3 inches thick 




THE HORNED TRAGOPAN. 

beyond. The side armor also reaches to the top of the cen- 
tral battery, which it entirely encircles. 

One important feature in the ship is her extreme handi- 
ness and quickness in answering the helm. In testing this 
quality the vessel was found to make the entire circle in a 
diameter of 430 yards, with engines going full speed, in 3 
minutes 30 seconds. 



* I » > » 



The number of applications for patents in England, last 
year, was 5,069, the largest yet recorded. 



Tonsbened Olass. 

Some experiments were lately conducted by Messrs. Ben- 
nett, Royle, Hickson, and Holden, of the Manchester Society 
of Architects, England, on the strength of thick glass of ordi- 
nary manufacture, and also after having been toughened by 
the Toughened Glass Company's process. A sample of or- 
dinary rough plate glass half an inch thick was first sub- 
jected to a test of its transverse strength. A piece, 8 inches 
by i\ inches, was laid upon supports 6| inches apart, and 

was broken at the first trial 
by a lead ball, \\ lb. weight, 
falling on its center from a 
height of 3 feet. A piece ex- 
actly the same size, which had 
been toughened, was then 
tried under similar circum- 
stances. The lead ball, 1^ 
lb. weight, was dropped upon 
the center of this plate from 
a height of 3 feet without 
effect, and afterward from 
increased heights up to 8 feet, 
also without effect. 

The weight was then in- 
creased to 3 lbs. 10 ozs. 
which was dropped on the 
center of the plate from a 
height of 3 feet without ef- 
fect, and afterward from in- 
creased heights up to 10 feet 
9 inches, when the piece broke 
up. Nine trials were made 
on the piece with the 1 J lb. 
weight, and 18 trials with the 
3 lbs. 10 ozs. weight, or 37 in 
all. The next experiment was 
on ordinary rough plate glass, 
1 inch thick. A piece 8 inches 
by 4J inches was laid upon 
supports 6| inches apart, and 
was broken at the first trial 
with a lead ball of 3 lbs. 10 
ozs. weight falling on its cen- 
ter from a height of 3 feet. A piece of the same dimen- 
sions, which had been toughened, was then tried without al- 
teration of circumstances. The lead ball of 3 lbs. 10 ozs. 
was dropped upon the center of this plate from a height of 
3 feet without effect, and afterward from an increased 
height up to 30 feet without effect. 



In Queensland (Australia) 300 miles of railway, with a 
gauge of three feet six inches, have been opened to traffic 
The weight of the rails is forty pounds to the yard. 




THE NEW TURKISH IRONCLAD PAYEI SHEREEE. 
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SADLIEB'S NEW METHOD OF BAISINO AND LOWEBINO 
SCBEW FBOFELLEBS. 

Captain J. W. Sadlier, of the State Line steamship " State 
of Indiana," has recently invented a new mode of raising 
and lowering propellers while the same are on the shaft, 
the object being to adjust the screw to such a depth as may, 
under different circumstances, be necessary to prevent its 
being affected by the pitching or draught of the ship. The 
racing of the screw during stormy weather, or when the 
vessel is lightly loaded, is one of the inherent evils of screw 
propulsion, and one to the remedying of which more atten- 
tion might profitably be bestowed. It can readily be appre- 
hended that the alternate lifting and immersion of the screw 
while in motion throw sudden strains, often of severe char- 
acter, upon the engine, while racking the vessel herself; and 
that constant care and watchfulness are necessary to prevent 
injury to the machinery. Captain Sadlier's invention affords 
a means of placing the screw at any depth desired, and in- 
stead of having a rudder post supported only from above 
and located in rear of the screw, as otherwise would be nec- 
essary, he abolishes rudder post altogether, and hinges two 
rudders, B, one on each side of the dead-wood just forward 
of the stern post. It may be said, however, that, according 
to this plan, there is really no dead-wood, as all that region 
abaft the bulkhead. A, is occupied by an iron frame, through 
openings in the keel extension of which the water is free to 
enter and emerge at the after side apertures, as indicated by 
the arrows in the vertical sectional and plan views herewith 
given. Water pressure on both sides of the rudders is thus 
balanced. The rudder posts extend up to 
the spar deck, where they terminate in cog 
wheels, C, by means of which motion is 
imparted to them by the simple positive 
steering gear shown in Fig. 3. The rear 
portion of the screw shaft passes through 
a ball-and-socket water-tight joint in bulk- 
head, A, and is attached to the main shaft 
by a universal joint. 

There are two iron' stern posts, having a 
deep groove on their inner sides. In this 
groove moves a block, and in this block 
are nuts for the reception of the heavy 
vertical screws, D. These screws extend 
up on deck, and are rotated by hand gear, 
E, so that in this way the block is caused 
to travel up and down. The block re- 
ceives the long bush-bearing block, F, 
which is pivoted therein, and through 
which the screw shaft passes. 

When twin screws are fitted on this sys- 
tem, the ordinary arrangement of central 
rudder would be employed, and two dou- 
ble-cased vertical radial chambers could 
be fitted, one under each quarter, for the 
shafts of the port and starboard screws. 
The propellers would be in advance of the 
center stern post, so that the rudder could 
be put hard a-port or a-starboard without 
interfering with the action of either sere*. 
In this case either or both of the propellers, 
separately or simultaneously, would be 
raised or lowered by similar gearing, as in 
the case of the single screw. 

One advantage which Captain Sadlier 
anticipates from this invention is that it 
will admit of much more beam and much 
less draught of water than in the case of 
vessels constructed on the ordinary station- 
ary propeller and single rudder plan. He 
also considers that steamers built with 
these improvements will possess greater 
strength, and be safer and better sea boats 
by reason of these superior properties; and that the carry- 
ing capacity will be increased without a corresponding in- 
crease in the cost of the construction. In case of an acci- 
dent to the machinery at sea, rendering steam as a motive 
power impracticable, the propeller could be raised out of 
the water, and the vessel could proceed much more expe- 
ditiously under sail. 

With these improvements it is also pointed out that all 
necessary repairs connected with the propeller could be 
made either at sea or in port, without sending the ves- 
sel into dock ; that the damage which not infrequently re- 
sults from hawsers fouling the propeller shaft in port or 
elsewhere would be avoided; and that steamers could be 
constructed so as to admit of their being shifted without 

ballast. 

< < « > fc ' ' 

New Oil Discoveries, 

Some excitement has been created in oil circles by the 
discovery at Sparta, a small city thirty miles north of Oil 
City, Pa., of an oil-producing sand only twelve feet below 
the surface. A farmer, while digging a well for water under 
his barn, found the sand and well immediately filled up 
with oil of a lubricating variety. New oil property has been 
discovered on the line of the Philadelphia and Erie Eailroad 
which will add to the prosperity of that road if the discov- 
eries are successfully worked up. Already a ten barrel 
pumping well has been struck at Stoneham Station, a point 
five miles east of Warren, and one pumping five barrels at a 
point five miles nortjeast of Wilcox. Both of these wells 
are in new districts, and the discovery will, no doubt, lead 
to further search. 



ASTBONOimCAL NOTES. 

BY BEBUN H. TEIOHT. 

Pbnn Yan, N. Y., Saturday, February 33, 1878. 

The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, 
being for the date given in the caption when not otherwise 
stated. 

PLANETS. 



Mercury rises 6 OS mo. 

Venus rises 5 56 mo. 

Mars sets '. 11 36 eve. 

Jupiter rises 4 57 mo. 



E.s. 

Saturn sets 656 eve. 

Uranus in meridian 11 43 eve. 

Neptune sets 10 40 eve. 



FIRST MAGNITUDE STABS. 



H.M. 

Anteres rises 1 50 mo. 

Eegulus rises 5 03 eve. 

Spica rises 9 39 eve. 

Arctarus rises 8 43 eve. 

Altair rises 3 03 mo. 

Vega sets 5 12 eve. 

Alpheratz sets 9 38 eve. 

Fomal autsets 4 36 eve. 



H.K. 

Sirius in meridian 8 25 eve. 

Procyon in meridian 9 18 eve. 

Aldebaran in meqdian ... 6 14 eve. 
Algol(3-4tli nig.var.)in mer. 4 46 eve. 

Capella in meridian 6 53 eve. 

7 stars (cluster) in meridian 5 26 eve. 

Betelgeuse in meridian 7 34 eve. 

Kigel in meridian 6 54 eve. 



REMABKS. 
Mercury and Venus are practically invisible, the former 
rising only 39m. and the latter 48m. before the sun. Mer- 
cury is approaching his superior conjunction, and Venus 
was at her inferior conjunction February 30, and is now, 
therefore, morning star, remaining such until December 5, 
the date of her superior conjunction. Jupiter is still so near 
the sun that the eclipses, etc., of his moons cannot well be 
seen. Saturn's rings are still invisible. Uranus is bright- 




BAISma AND LOWEBDTG SCBEWS. 

est February 16, and as this number reaches its readers be- 
fore that date, it may be well to state that at that time 
Uranus may be seen 3m. west and 34m. north of Eegulus, 
passing the meridian 3m. 30s. before the star. His position 
varies but little from that for this date also. To-morrow 
morning (February 34) the star Scorpii (3.5 mag.), situated 
about 3° southeast of Antares, is occulted by the moon, the 
star apparently passing behind the moon's southern limb. 
The event will be visible between the parallels of 38° and 
63° north latitude. The immersion takes place at 5h. 43m. 
morning; emersion, 6h. 30m. morning, Washington mean 
time; duration 47m. 



Sound 'Waves made Visible. 

Mr. Sedly Taylor communicates to the Physical Society a 
process for making sound waves visible to the eye. A hole 
cut in a piece of cardboard is filled with a film of soap in 
glycerin, just thick enough to produce bands of color. This 
card is fastened to a tuning fork, which is thrown into vi- 
bration by a violin bow, when the colored film is immedi- 
ately thrown into vibration, and vortex rings and square 
bands of color are produced *on the screen. 

a » 1 1 » 

To Kill Iilce on Cattle. 

A correspondent advises the same method for killing lice 
on cattle that is employed by florists for exterminating bugs 
that infect plants, to wit : Cover the animal with a blanket 
pinned close round the nose, and smoke thoroughly with 
tobacco. It will destroy the Uce, without the bad effects 
following the wetting with decoctions or the use of grease; 
a second smoking is seldom necessary. 



Carlons Telepbone Experiments. 

The first magnets were about the size usually now em- 
ployed, J inch in diameter, and about eight times as long. 
Ferrotype plates were first used, but these are by no means 
necessary. Removing these plates, I tried necessarily a num- 
ber of substances; first, thin tin plate answered perfectly, 
both for sending and receiving. Sheet iron, about 1-50 inch 
thick, does not act so well, but all that is said is perfectly 
understood. Whileexperimenting with these the plates were 
merely laid on the top of the instrument without being fixed 
in any way; the topmost wood part with the conical cavity 
was also discarded, as both transmitting and receiving went 
on equally well without it. This part of the instrument 
seems superfluous, as the sound, when the bare plate is pressed 
flat against the ear, seems louder from the greater proximity. 
Now, iron plates do not appear to be absolutely necessary, 
although iron acts better than anything ; yet diamagnetic sub- 
stances act very well. Desiring my assistant, who was some 
distance off and beyond reach by direct sound in any way, 
to continue counting for some time, I removed the iron plate 
and laid across the instrument a broad bar of iron J inch 
thick. Placing my ear against it I heard every number dis- 
tinctly, but somewhat enfeebled. A square piece of brass, 
f inch, was placed in position; the sound, although distinct, 
was not so strong as the last. Next, thick pieces of lead, zinc, 
and steel were tried. The steel acted about the same as the 
thick iron, and as in the other cases every word spoken was 
feebly but distinctly heard. Now, some of these are dia- 
magnetic metals, and yet the action goes on. Non-metallic 
substances were now tried — first, a piece 
of window glass ; this acted very well in- 
deed. With wood — a piece of matchbox 
— the action was feeble, but on placing 
other pieces of gradually increasing thick- 
ness the sound gradually increased, and 
with a rough piece of wood 1^ inch thick 
the sound was perfectly distinct. I next 
placed an empty wood box in position; 
this acted very well. A square piece of 
cork J inch thick acted, but rather feebly. 
A block of Turkey stone 3 inches thick 
was placed upon the instrument, and with 
this against the ear the speaker could be 
followed easily. I now tried without any- 
thing at all intervening, and placed my ear 
close on the magnet and coil, and now, 
most curious of all, without any plate to 
vibrate I could hear feebly, and by lis- 
tening attentively I could understand all 
that was said. This was repeated many 
times; mechanical transmission of sound 
was impossible, as many yards of Wire 
lay coiled upon the ground, and yet with- 
out anything (but air) intervening be- 
tween my ear and the end of the magnet I 
could understand what was said. Now, 
all these experiments were one way — the 
sounds were received. The sounds trans- 
mitted (or attempted) acted rather differ- 
ently. A tuning fork, struck and placed 
on the thin iron plate or on the woodwork, 
was heard clearly; for speech, the thin 
iron plates acted best. With the other 
substances, the stone, thick wood, glass, 
zinc, etc. , the sound of the fork was heard 
by it either resting on them or by holding 
the vibrating prong over them. These 
thick substances did not answer for the 
sound of the voice. All these substances 
were now put aside, and the vibrating 
prong held directly over the pole of the 
magnet; this sound was clearly heard, 
although nothing intervened but air between the vibrat- 
ing fork and the end of the magnet. The intensity of the 
sound was not nearly so great by resting the fork directly on 
the pole as when the vibrating fork was held over the end of 
the magnet. I next tried if my voice could be heard with this 
arrangement. The result was rather doubtful, but I think 
some action must have taken place, for the fork was heard 
by merely vibrating in the vicinity of the pole, and the effect 
produced by the voice must have differed only in degree, and 
was too feeble to be heard at the other end. I have repeated 
and made quite sure of these results, and have succeeded in 
transmitting sound ^ery distinctly without a plate over the 
pole, and have in return distinctly heard all that was said by 
placing my ear against the instrument — also without any 
plate whatever. It would seem that to affect the magnet so 
as to produce induced currents something in the first instance 
must vibrate in some way, possessed of more vis viva than a 
gas, and it does not seem necessary that the substance be 
paramagnetic, for diamagnetic bodies act very well. — B. W. 
Warwick, in English Mechanic. 



Electrostrlctlon.— A. Curious Effect produced upon 
tbe Tbermometer. 

Professor Yotfng proposes to the Roy»l Society to give 
the name of " Electrostriction " to a peculiar action of the 
mercury of a thermometer. If the bulk be chemically coated 
with silver, and then by the electrotype process covered 
with the same metal, the mercury will traverse some por- 
tions of the scale, and finally take up a definite position in- 
dependently of temperature. Copper, silver, iron, and nickel 
constrict the bulk, while zinc and cadmium distend it. 
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THE FHTSI0L06ICAL INFLVENCK OF 3AB0IIETBIC 
FSESSUBE. 

M. Paul Bert, in the course of his investigation into the 
physiological effect of changes of atmospheric pressure, has 
conclusively disproved the popular idea that the deleterious 
influence of a rarefied atmosphere upon living creatures is 
due to a mechanical removal of pressure. It has been stated, 
for example, that blood has gushed from the eyes and nos- 
trils of persons who had attained the summit of very lofty 
mountains, that aeronauts' heads have been known to swell 
sothat their hats no longer fitted them, and various other 
doubtful assertions have been made, all finding their justifi- 
cation in this popular notion. M. Bert has proved that such 
ill effects as are experienced are due not to diminution of 
pressure, but to diminution of tension of the oxygen, which 
no longer penetrates to the blood and tissues, in 
sufficient quantity to maintain the vital combus- 
tions at their normal degree of energy. In order, 
therefore, to combat the illness produced by high 
elevations, it suflices to augment the percentage 
of oxygen in the air breathed in proportion as the 
pressure diminishes. M. Bert demonstrates this 
fact by such simple apparatus as is represented 
in Pig. 2. A bird is placed under the receiver of 
an air pump, and the rarefied air, which at first 
produces symptoms of impending death, is ren- 
dered harmless by the addition of oxygen. A is 
the receiver, a a' the barometer, and O a bag of 
oxygen. 

M. Bert has not hesitated to subject himself to 
similar conditions, and thus to demonstrate beyond 
question the truth of his theory. The disposition 
of his apparatus is shown ia Pig. 1. The experi- 
menter seats himself in a strong metal box, 
whence air is exhausted by a powerful air pump. 
In another receptacle is his bag of oxygen, the 
tube from which is led to his mouth, and the sup- 
ply of gas can be regulated at pleasure. The air ^J 
pressure was gradually decreased until the ba- '^^ 
rometer showed a degree of rarefaction equiva- 
lent to that existing at the summit of Mont Blanc. 
M. Bert's pulse had gradually augmented to 84, 
when a few respirations of oxygen reduced it to 
78, and subsequently to 70. The effect of the 
oxygen was manifested immediately, and the 
pulse fell exactly to the normal beat observed before the ex- 
periment began. 

^ « « » » . ■ 

Female Pbyslclans. 
The convocation of the University of London has by a 
large majority agreed to accept what is called the Supple- 
mental Charter, the effect of which will be to admit women 
to degrees in all the faculties, on the same conditions as men. 
This was done in the very teeth of the Medical Paculty, 
who in May last declared in the most unmistakable manner 
their strong protest and decision against the admission of 
women to medical degrees. 

The individual expression of opinion from the leading 
members of the medical profession in England shows how 
repugnant this step is to their judgment of the case; 
how far prejudice may have influenced their course. can 
never be proved, but the high reputation of those who 
publicly recorded their protest will doubtless be accepted 
as a guarantee that they conscientiously decided, after 
due deliberation, that the course they adopted was wise, 
and for the best interests of the female sex. 

Sir William Gull, it appears, considers it the least de- 
sirable of all things that women should be encouraged 
to practice medicine. 

Professor Lester claimed that in such a case the Med- 
ical Faculty itself should decide the question. 

Sir James Paget declared that it would be a scandal 
and a disgrace to examine women for medical degrees 
as men are now examined for them. 

Sir William Jenner was strongly opposed to the in- 
novation, and condemned the advocates of the women's 
party, or rather that advanced section of men who 
wish to thrust women into a false position. Sir William 
said that he had but one daughter, and he would prefer 
to see her upon the benches of the dissecting room rather 
than for her to pursue the course of study necessary to 
entitle her to take a medical degree. 

Probably stronger words could not have been uttered 
to influence the members of the convocation, but the result 
of a division showed that there were present a majority who 
took an equally decided view of the other aspect of the ques- 
tion. The record shows that the ayes were 343 and the nays 
132 ; thus by the large majority of 110 the women were vic- 
torious. 

As the University of Paris has already permitted women 
to take degrees, the matter now stands that Prance and Eng- 
land have decided upon the propriety of educating women 
for the medical profession, and it appears advisable, now that 
the question has reached such a state, to consider the conse- 
quence, and if possible decide upon a given status for the 
female physician, so that she may have a defined sphere of 
usefulness, for which she is eminently qualified and which 
she can undertake with credit. 

Medical men have long recognized a difficulty in the treat- 
ment of the large class of complaints usually classed under 
the term " diseases of women," especially in cases of grow- 
ing up female children and girls of a certain age. 
The full force of our meaning can be realized by a remark 



made last week by Dr. William T. Lusk, in the course of a 
lecture at Bellevue Hospital on the diseases of women and 
children. In reference to certain abnormal complications to 
which females are subject, he instructed his pupils that, in 
the case of children and girls of twelve years, it was their duty 
to ignore the presence of the complaint and let it pass on, 
rather than by treatment subject the young patient to an ex- 
amination, the moral effect of which would generate a train 
of evils of greater magnitude than the disease itself. 

This expression of opinion of Dr. Lusk was worthy to be 
recorded, for it did honor to himself and his profession, at 
once proving the perfect delicacy and honor with which med- 
ical men perform their arduous duties, and how worthy they 
are of the sacred trust too often forced upon them. 

Here, then, appears a sphere in which women may with 




Pig. i.- -MAN SUBJECTED TO KAEEFIED AIE. 

honor to themselves labor in the cure and relief of bodily in- 
firmities, requiring all the skill and knowledge they can ac- 
quire. If women will be physicians, let them devote their 
energies to the " diseases of women and children," which 
have been of late years alarmingly on the increase. The med- 
ical profession would certainly not grudge to women such a 
share in their practice, and would probably invite their co- 
operation, because it would be often beneficial to the patient 
and insure good results. 

Let the " woman," therefore, undertake this honorable 
r die, so suitable to her nature and'fuUy within the compass 
of her powers ; she will then avoid all the degradations that 
will fall to her lot in a general practice, which by necessity 
must at every step place her in a false position. 



Helmlnthology for the Year 1S77. 

Important additions have been made during the past year 
to our knowledge of this science, and the necessity for more 
extended investigations is evident. An epidemic of diarrhea 
was traced to the presence of two nematode worms {Anguilln- 
la stercoralu and A. iniesiinalis), and the fact that mosquitoes 
and Cyclops have been proved to be the intermediary host of 
some of the worst sort of entozoa that attack the human 
system should lend additional force to the timely warning 
of the helminthologist. 

Dr. Cobbold well remarks as a practical comment that, 
"if physicians will only reflect to what extent diseases 
hitherto obscure are to be associated with the bite of a gnat, 
they will perhaps be not less ready than hitherto to extend 
a helping hand to those who at great sacrifice labor in the 
field of helmlnthology." 

In Italy good work has also been accomplished, 
and the great tenacity of life of the insects giv- 
ing rise to the pork and beef measles has been 
demonstrated. Dr. Payne and several students 
having courageously submitted themselves to 
experiment, and infecting themselves with T(xnia 
medio-canellata. 

A novelty appears in the production of a 
work on medicine, written in English by a na- 
tive Hindoo. It is entitled " Recognizant Medi- 
cine, or the State of the Sick," by G. Bholanoth 
Bose, M.D. Mr. Bose's book is intended to in- 
troduce a new system, and is an earnest plea for 
a more accurate and extended clinical investiga- 
tion of disease. He maintains that the treatment 
of disease is taught far too much by rote, and 
that a name is given for a set of symptoms, and 
the student is directed to seek for these, when 
the more important ones may be absent or con- 
.__ cealed. Mr. Bose thinks " the state of the sick" 

should be more thoroughly investigated. The 
Lancet a,gTe.e,s in all this, but believes it is what 
~^' " every intelligent hospital physician is at present 

inculcating to his students. 

manufacture of Aluminum. 

In the most unique factory for the production 
of aluminum metal, in Salindres, near Alais, 
the mineral Bauxite is heated with soda in 
a reverberatory furnace, the resulting aluminate of soda 
is extracted by means of water, and alumina precipita- 
ted by a stream of carbonic acid; this is then formed 
into balls, with salt and coal, and heated to a white heat in 
vertical retorts during the introduction of chlorine gas. 
The double chloride of soda and alumina, which distills 
over, is fused with the addition of 35 per cent of sodium 
and 40 per cent of cryolite as a flux, and the metal which 
settles at the bottom of the crucible is poured into moulds. 
The cost of producing one keg of aluminum is stated to be 
80f., while the selling price is lOOf. 

< ( » I » 




Pig. 2. BIRD SUBJECTED TO EABEPIED AIE. 

Medical men have little to fear from the invasion of women 
upon the practice of medicine; doubtless a large class even 
of women will still rely upon their services and consult them 
on most cases. 

Men will naturally always take the lead in the medical 
profession, especially in surgical practice, and if the hour 
has arrived when the co-operation of female physicians is in- 
evitable, the most prudent course is to take such steps that 
the education of medical students shall be conducted in such 
a manner that a mixed class of both sexes shall be unneces- 
sary, and that the studies be arranged to avoid scandal. 

In. conclusion, we shall be glad to seethe female medical 
practitioner, on the basis hereindicated, fairly and well estab- 

ihed, as we shall thfen hope to sefe the rout of the army of 

male vampires who are now distributed in every city of 
the Union, who, under the guise of physicians, clairvoyants, 
etc., are living on the credulity of the public, a disgrace to 
their sex and the profession they vainly counterfeit. 
i* < I > »■ 

Soap, regarded chemically, is a true salt. 



A Cbemlcal Propbecy, 

Long ago, almost before any one had any definite idea that 
the liquefaction of oxygen would be actually accom- 
plished, and while many denied the possibility of such 
a result, M. Dumas, the famous Prench chemist, on 
theoretical grounds alone announced the density of 
liquid oxygen. He reasoned in this wise : Sulphur and 
oxygen are evidently of the same family. Now, the 
equivalent of sulphur is 32, and its density is represented 
by 3. Dividing the first by the second gives 16, which 
is the atomic volume. Reciprocally knowing the 
atomic volume and the equivalent, it is easy to deter- 
mine the density. In the same family of elements it 
is probable that the atomic volumes are the same. 
Hence this volume for oxygen as for sulphur must be 
16, and this divided by the equivalent for oxygen, or 
16, must give the density as a quotient equal to 1, or to 
the same as that of water. 

As soon as M. Pictet had announced his recent mag- 
nificent experiment on the liquefaction of oxygen, M. 
Dumas called his attention to the above and requested 
him to verify M. Pictet replied that he had obtained 
just 43 '5 grammes of oxygen in liquid state, and that 
it occupied just 46 cubic centimeters. As the gramme 
is the weight of one cubic centimeter of water, a more 
complete verification of M. Dumas's prediction could 
hardly occur. 

m I • t ^ 

A Proposed Siberian flall\ray. 

Congress has been asked for an appropriation of $50,000 
to make a preliminary survey from Liberia one or two thou- 
sand miles into Central Africa, and to report upon the coun- 
try, its population, productions, and the practicability of 
the road. Should the report of the survey be favorable, a 
company is to be formed to build the road, who are to com- 
mence by putting on a line of twenty steamers from Phila- 
delphia or New York to Liberia, which are to carry out 
railroad material, gpods suited to the African trade, and to 
call at Norfolk and Charleston for colored railroad laborers 
and colonists, and bring return cargoes of palm oil, coffee, 
sugar, ivory, gold, and other African products, the trade in 
which, it is believed, will be vastly increased as it reaches 
the interior. 



^ < I > » 

Ebbatum. — The date of the Sikes portable cider mill pat- 
ent, described in our issue of Feb. 9, should read Nov. 6, 1877. 
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Neiv Inventions. 

A Safety Bridle Attachment, based on the principle of pre- 
venting the horse from breathing during the tinTe it is 
applied, and of quickly removing It so as to relieve the horse 
when it is no longer needed, has been invented by Mr. Thos. 
P. Cllnes, of Louisville, Ky. This device has pads connected 
laterally by a spring band hung by suitable straps to the head 
gear of the bridle, and applied or released by means of suit- 
able cross straps or reins. 

A new form of Stamped Envelope has been devised by Mr. 
Joseph Clowes, of Bedford, Pa., the object of which is to pro- 
vide against the accidental falling off of postage stamps and 
at the same time enable their being detached by the post- 
master, to serve as vouchers. The stamp is in one piece with 
the envelope, in such a manner that the larger portion is left 
free and the remainder connected to the flap directly or 
by a neck, so that it can be removed without injuring the 
envelope. 

Mr. Augustus Hoff, of Brooklyn, N. T. , has designed a Sad- 
dle Bag for Physicians which, when opened, gives conven- 
ient access to the medicine vials, and protects them from be- 
ing wet when closed. There is, in connection with a pivoted 
vial box, a sundry box above It, having an Inwardly curved 
or concave bottom, thus making a compact receptacle. Out- 
side flaps protect the boxes. 

M. Franz Dietrich, of Murten, Switzerland, has devised 
an Improved process of treating argols and other residues 
of wine making for the production of tartaric acid and Its 
salts. The novelty of the process is in the preliminary step, 
which consists in exposing the wine residues, in a dry state, 
to a temperature of 140° to 170° C. 

An Advertising Lantern, of polygonal shape, with detach- 
able panels, is the Invention of Mr. Henry Sylvester, of New 
York city. The lantern is revolved by clockwork upon a hol- 
low shaft, which also serves as a gas pipe, so that the several 
sides of the lantern are exposed successively to view. 

Messrs. Edgar G. Frisbie and Charles H. Johnson, of 
Monroe, Mich. , have patented a combined Bag Holder and 
Truck, the object being to furnish a device for holding the 
bag while being filled, which may also be used as a truck for 
carrying the bag from place to place. 

Mr. Thomas F. Witberbee, of Port Henry, N. Y., has in- 
vented an improved Tweer and Blast Nozzle, which consists 
of the combination, with a tweer having a socket with a 
spherical joint and a blast pipe, of a short nose piece having 
a socket or a spherical point for the blast pipe, and used for 
lengthening the blast pipe or changing the size of the nozzle 
without sacrificing the main part of the blast pipe. The nose 
piece is termed by the Inventor a " reducing nozzle," and its 
orifice toward the tweer is smaller than the Internal diameter 
of the latter, thus concentrating the blast for starting the 
furnace, after which it may be removed. 

An Improved Window Awning has been Invented by Mr. 
James Cain, of Pittsburg, Pa. , which may readily be attached 
to and detached from the window, and when detached may 
be folded Into a compact form for storage or transportation. 
The principle is somewhat like that of an umbrella. A hor- 
izontal rod carries two sliding runners, the outer one of 
which is attached to the ribs, and the inner one to stretchers. 
The outward motion of the Inner runner is limited by fixed 
and locking pins which correspond to the upper catch of an 
umbrella. 

Mr. S. H. Bradford, of New York city, having in view the 
numerous accidents arising from the careless use of kerosene 
for lighting fires, has contrived a combined Kindling-wood 
Receptacle and Oil Can. The can is divided into two com- 
partments by a perforated draining disk. The kindling 
wood being placed in the upper end, the can is closed and re- 
versed, the wood thus being saturated with oil. When this 
Is accomplished the can is turned back and the fluid drained 
from the wood. By suitable arrangements the oil is kept 
from dripping and the wood kept In position. 

A Feather Renovator, or apparatus for steaming and then 
drying feathers, so as to cleanse and renovate them, has been 
Invented by Messrs. G. B. Grlswold and J. C. Glpson, of 
Felt's Mills, N. Y. It consists of a revolving cylinder with 
inclosing jacket, arranged in connection with a radial steam 
pipe and valves, so that the steam may be first admitted into 
the cylinder for steaming and then into the jacket for dry- 
ing. 

An Improved Pottery Kiln is the Invention of Messrs. 
Isaac and Griggs Marsh, of Milton, Pa. The kiln has fur- 
naces at the sides, and is provided with flues 'for conveying 
the products of combustion to the top of the kiln, while a 
central chimney, with a downward draft, opens into the 
lower part of the kiln, to more perfectly bake the wares con- 
tained in it. 

Messrs. R. G. and C. G. Lindsay, of Hollidaysburg, Pa., 
propose a new mode of Constructing Buildings, intended 
to combine the qualities of non-conductivity of heat, ab- 
sence of condensation of moisture on the inner wall, and 
economy of construction. A wooden frame is sheathed and 
connected with an outer brick wall or casing by metal ties, 
leaving a dead air space between. 

An improved Folding Bracket Chair for use in public 
places has been invented by Mr. Walter A. Brewster, of 
Woodbury, N. J. The seat is carried on a swinging bracket, 
and when not in use the back and seat fold down upon the 
bracket, and the whole is swung back out of the way. By a 
single motion of the hand the seat may be adjusted or 
folded. 

Mr. Joseph R. Payson, of Chicago, 111., has Invented a 
Joist Shoe for supporting the ends of flue joists in the breasts 



of chimneys, so constructed that the ends of the joists are 
not exposed to fire by entering the wall, and that the use of 
trimmers and headers may be dispensed with. The shoe is 
a casting having two flanges at right angles to each other, 
with a web extending diagonally across the upright flange 
and at right angles across the bed flange. Thus the shoe is 
divided in two parts, one of which is built into the wall, 
while the other receives the end of t"he joist, which is secured 
by screws or spikes driven through holes In the flanges and 
set at suitable points. 

A Service Valve for Waterpipes, especially when exposed 
to freezing, by which the water may be drained off as soon 
as the supply valve is closed and the escape instantly shut 
off when the valve is opened, has been patented by Mr. Paul 
Magnus, of New York city. A screw spindle operates a 
flxed supply valve and a sliding drain valve simultaneously. 

An ifcjroved Process of Tanning Leather has been In- 
ventedby Mr. George Goodwin, of Cookshire, Canada, and 
is designed to make waterproof leather for boots, gloves, har- 
ness, etc. The tanning bath consists of sulphuric acid, alum, 
japonica, salt, and water or bark liquor, used in proportions 
prescribed. 

A new invention by Mr. Wm. Riker, of Newark, N. J., 
relates to an Improved Method of Inlaying Gold, Silver, Pla- 
tinum (or other suitable metal) in Gold or Silver. The 
method consists in cutting the forms which constitute the 
emblems or configuration from a bl-metallic plate, or a plate 
having upon one side the color of metal which gives distinc- 
tiveness, and upon the other a metal of the same quality and 
color as the back of the main portion of the piece of ware to 
be inlaid, so that when the emblems are inserted and soldered 
into the apertures cut through the body piece said emblems 
appear upon the face in different colors, while the backs of 
each being of the same color and quality of metal as the 
back of the main body, the reverse side of the emblems is 
not distinguishable. 

Herr Albert Luttges, of Sollngen, Prussia, has invented a 
new Apparatus for Hardening and Tempering Sheet Steel, 
the purposes of which are: first, conducting the sheet steel 
through a heating oven ; then hardening it between cooling 
vessels, which are pressed upon it with more or less power; 
and, finally, tempering the steel by passing it between the 
bridge of a box heated by charcoal or otherwise, and a block 
pressing upon the latter. 

Mr. G. A. Wells, of Hopkinsville, Ky., has patented an 
Ink for use upon State and Government records and docu- 
ments, also in banking and other kinds of business gener- 
ally — a writing fluid or ink which is indelible and will 
therefore afford the desired protection against loss either by 
forging or the effect of moisture. The ink is composed of 
water, borax, shellac, lampblack, and camphor. It is very 
dark, flows freely from the pen, will resist water, and is in- 
effaceable by chemical agents. 

Mr. W. E. Buser, of Chilllcothe, Ohio, has devised an At- 
tachment for Bureau Washstands, and other analogous arti- 
cles of furniture, which consists, first, of a detachable frame 
adapted to be secured to the back of the washstands, and 
provided with projecting arms for supporting towels or 
other articles of toilet, etc. ; and second, of a splasher, 
formed of a piece of any suitable fabric, which is attached 
to the back of said frame by means of studs or buttons, so 
that it may be readily removed when soiled. 

Sir. Luthsr J. Adams, of East Templeton, Mass., has in- 
vented a combined Cradle and Crib, which may be rocked 
with facility when used as a cradle and easily secured in 
rigid position for a crib by pivoted locking pieces. 

■»«> >» ■ 

mcroscoplcal Notes. 

Royal Micboscopical Sooibtt, January 3, 1878. — Dr. 
Bartlett read a paper " On the detection of toxic matter 
connected with typhoid and other enteric diseases." In the 
course of reading this paper he gave an account of his at- 
tempt to trace to its ultimate source the cause of a recent out- 
break of typhus fever, and showed that while chemical an- 
alysis had failed to discover any impurity either in the water 
or milk, he had been able by means of microscopical exami- 
nation to detect certain bodies, presumably of fungoid char- 
acter, which were identical with those found in the bowels 
of persons who had succumbed to the disease. 

A SECTION OF A BONE of the MegalosauTus bucklandii was 
exhibited by Mr. Flack, and its remarkable resemblance to 
the structure now identified as peculiar to birds was pointed 
out by Mr. C. Stewart. 

Fungi. — Mr. W. G. Smith recently showed before the 
Linnsean Society some drawings of the fungus Boletus subto- 
mentosus, to demonstrate that in a specimen 5 Inches in di- 
ameter there were 17,000 pores or tubes. Each pore when 
cut across showed 3,000 cells. The number of surface cells 
on the under side of a specimen is 36,000,000. The cells in 
an entire plant are calculated to number 615,000,000,000, 
and the number of spores produced by the same plant to be 
5,000,000,000. 

Alg^ and Diatomace^. — Professor Dickie, in a paper 
read before the same society, stated that in the collection 
made by the last Arctic expedition there were representa- 
tives of fourteen genera of Algse, many of which were com- 
mon in Europe. Of Diatomacese, 31 genera and 70 specflSs 
had been identifled, most of which were marine. 

QuEKBTT Micboscopical Society, December, 1877. — 
Mr. Cattam drew attention to the new autographic process, 
in which he pointed out its difference to ordinary lithog- 
raphy, and indicated its superiority to the latter process as 



a means of illustrating the finer details of microscopic 
drawings. 

Mosquitoes. — Dr. Spencer Cobbold announces a discovery 
in Helminthology which has very important relation to the 
origin of many obscure diseases. 

Mr. Bancroft wrote from Brisbane, Australia, in April, 
1877, and incidentally remarked: 

"I wonder if mosquitoes could suck up the hsematozoa 
and convey them to water. They appear to die in water. I 
will examine some mosquitoes that have bitten a patient, to 
see if they can suck up the ' Filarise.'" 

It appears that what Bancroft surmised Dr. Manson de- 
monstrated to be a fact. 

On November 37, 1877, Dr. Manson wrote from Amory to 
Dr. Spencer Cobbold, when he announced the discovery in 
the stomachs of the mosquitoes, which had fed on hsemato- 
zoal patients, and he sent a voluminous manuscript in which 
he not only described the developmental changes which the 
parasite undergoes during its residence in the stomach of 
the insect, but he also supplements the 15 oases of human 
hsematozoa by giving details of no less than 35 additional 
cases, and a mass of valuable statistics in relation to the 
prevalence of Mlaria sanguinis hominis. 

Thus what the Russian traveler and helminthologist Ted- 
schenko showed in relation to the case of the " cyclops," 
considered as the intermediary host of the Guinea worm, 
Manson has shown to obtain in the case of the Oulex mos- 
quito. True there was a difference in detail, but both play the 
role of Intermediate bearer, the little crustacean and the 
small gnat. 

New Yoek Micboscopical Society, February 1, 1878. — 
A paper was read by Professor R. Hitchcock on the subject 
of " Salicylic Acid in Mounting." This, it was alleged, was 
useful in developing certain detail of vegetable forms. A 
member present stated that whatever merit salicylic acid 
may possess, there w&s one drawback to its use, as he found 
by experience — that it was destructive to the color of the 

specimen. 

• < I » I » 

Xbe I^ate King of Italy. 

The proximate cause of King Victor Emanuel's death was 
asphyxia, due to the complete arrest, from red hepatization, 
of the function of the right lung, the function of the left 
having already been impaired by precisely the same malady, 
from which His Majesty suffered at his shooting box of San 
Rossore, in 1869. As in the generality of such diseases, 
when contracted under the " malarial cachexia," there was 
a copious sudaminous eruption, the " miliary fever " of the 
Italian text books. But this rather relieved than aggravated 
the symptoms, and left the cause of death, as has been 
stated, asphyxia. The inhalation of oxygen, which was 
practiced at the close, was Intended to mitigate the august 
patient's sufferings, which by that time had become ex- 
treme. Just before this Dr. Bruno, as His Majesty's oldest 
medical adviser, was charged with the painful duty of an- 
nouncing the hopelessness of all earthly aid. The King, 
sitting back, and twiddling his thumbs, as was his wont 
when making inquiries, asked, " Are the symptoms, then, 
so grave?" Dr. Bruno added, what the already shortened 
breath and gasping utterance of the patient had too plainly 
expressed, "They are," and recommended to His Majesty 
the last consolations of the Church. " Let the chaplain en- 
ter," said the King, in the same brief but tranquil tone. 
And then followed the ceremony and the scene with which 
the English public are by this time familiar. He died with 
a tranquillity truly marvelous, considering the conditions of 
death — died, as he had lived, a cool and intrepid soldier. 
— Lancet. 



Inventions Patented In England by Americans. 

From December 21, 1877, to January 10, 1878, inclusive. 
Aeko-Stbam Generator. —T. L. Jones, St. Louis. Mo. 
Blast Fubnacb .— J. F. Bennett. Pittsburg, Pa. 
Boot Heel.— J. Daltonetot., New York city. 
Chaih, Elevating.— S. S. White, Philadelphia, Pa. 
Door and Window Fastening.- N. Thompson, Brooklyn, N. T. 
Door Latch.— C. Walton, Philadelphia, Pa. 
Feed Water Apparatus.— F. a. Pratt, Hartford, Conn. 
Fiber-Treating Machine.— R. Kitson, Lowell, Mass. 
Grinding and Separating Machine.— D. C. Newell, New York city. 
Hat Lining —W. L. Bigelow, Boston, Mass. 
HULLING Machine.— J. C. Vincent et a!., New York city. 
INGOT Making.— B. C. Lauth, Pittsburg, Pa. 
Keritb.— A. G. Day,NewYork city. 
Knitting Machine.— C. J. Appleton, Philadelphia, Pa. 
Labels, etc.— 0. C. Macbrair, Cincinnati, O. 
Lamp BURNER .—C. F. A. Hlnrichs, Brooklyn, N. Y. 
Log.— D. Carroll, Spring Creek, Pa. 
Nut LOCK.— J. Jones, Chicago, 111. 
Nut Lock.— B. Beese, Baltimore, Md. 
Oakum Machiitb.- J. M. Blake, New York city. 
Packing Box.— H. C. Stone, Brooklyn, N. Y. 
Pantaloons.— M. Erickl, New York city. 
Pen and Pen Holder.— J. Keckendorfer, New York city. 
Pipe Joint.— W. Painter, Baltimore, Md. 
Plow (2).— L. Chapman, Collinsville, Conn. 
Regulator Clock.— B. J. Muybridge, San Francisco, Cal. 
Rotary Pump.— T. Wilbrahameto!., Philaclelphia, Pa. 
Sea Sickness, Preventing.— J. Commins, Charleston, S. C. 
Shoe Machine.— B. F. Larrabee, Lynn, Mass. 
Shutter.— Wm. Menzles eta!.. New York city. 
Signal Light.— C. F. Haughton, Corning, N. Y. 
Solder WIRE, etc.— H. G. Hulburd, Placerville, Cal. 
Steam Generator.— Automatic Boiler Company, New Haven, Conn. 
Steering and Propelejng Vessels.- W . W. Shoe, Philadelphia, Pa. 
Stone-Sawing Machine.- W. RadcUff, New York city. 
Stopper and Bung.— F. a. Howig, San Francisco, Cal. 
Stove .— C. W. Durham, Chicago, 111. 

Straw-Sewing Machine.— S. C. Brown, Philadelphia, Pa. 
Straw-Sewing Machine.— S. Henshall, Philadelphia, Pa. 
Sugar-CompressingMachine — A. F. W. Partz, Philadelphia, Pa. 
Transmitting Power.- R. Farley, Jr., New York city. 
Truss.— J. B. Brown, Chicago, 111. 
Type Writer.- G. W. N. Yost, New York city. 
Utilizing Steam Power.- W. B. Comings, New Britain, Conn. 
Vehicle Spring and Axle.— S. W. Ludlow, Cincinnati, O. 
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Assays of Ores, Analyses of Minerals, Waters, Com- 
mercial Articles, etc. Technical formulfie and processes. 
Laboratory 33 Park Row, N. T. Fuller & Stillman. 

Alcott's Turbine received the Centennial Medal. 

Wanted.— Parties to Manufacture my Improved Pipe 
Coupling on Royalty. Illustrated in Sci. Am. Jan. 26. 
B. S. Chapell, Pembroke, Maine. 

Silver Plater's Sets for Amateur, $5. Batteries, Baths, 
Silver Solution, and Connections. CTnion Silver Plating 
Co., Princeton, 111. 

Machinery for Starch Manufacturers wanted. Address 
Keuffel& Esser, 127 Fulton St., New York. 

Telephone Magnets. Electric Supply Co., Box 611, 
Providence, R. I. 

Manufacturers of Self-binding Reapers, send price, 
etc.. to J. B. Reichard, Bl Monte. Cal. 

Wanted.— Tools for Sewing Machine Factory. T. 
Shanks, Baltimore, Md. 

Wanted. -Partnerwith $3,000 to $5,000. Machine and 
Foundry business ; good prospects. 115 Carroll St., South 
Brooklyn, N. T. 

All kinds of Machine Work, Iron and Brass Castings, 
at lowest rates, 150 Van Brunt St., South Brooklyn Iron 
Works, South Brooklyn. N. Y. 

For Sale.— One English made Lathe, 28 in. swing, 16 
ft, bed. compound rest ; price $150. The BuUard Machine 
Co., limited, 14 Dey St., N. Y. 

For Solid Wrought Iron Beapis, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

For book on Lubricants, R. J.Chard, 134 M.Lane,N.Y. 

For Sale.— 4 H. P. Baxter Engine, second-hand; 5 H. 
P. YachfEngine and Boiler ; Box 630, Hartford, Conn. 

Supplies for Telephone and other Electrical Experi- 
ments at manufacturers' prices. Jerome Redding & Co., 
30 Hanover St., Boston, Mass. 

For Sale.— Machinery and Compositions of all kinds 
of Matches. Apply to J. H., P. O. Box 942, N. Y. city. 

Canadian Patent For Sale.— Mey's Dryer for Grain, 
Malt, etc., has been in practical use for several years in 
Buffalo, N. Y. Address F. H. C. Mey, Buflfalo. N. Y. 

For a 15 in. Swing Lathe having 1% in. hole through 
Head Spindle, something new, address Star Tool Com- 
pany, Providence, R. I. 

2 d Hand Iron Planer built b y Smith f Salem. Plane 1 3 
ft. X 30 in. ; price $300. A.C.Stebbins, Worcester, Mass. 

Cornice Brakes. J. M. Robinson & Co., Cincinnati, O. 

Noise-Quieting Nozzles for Locomotives, Steamboats, 
etc. T. ShaW:915Ridge Ave., Philadelphia, Pa. 

John T. Noye & Son, BuflEalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Bufour & Co.'s bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co.,Bridgeton,N. J. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free, 
Pittsburgh Steel Casting Co.. Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and BuflBng metals. 
E. Lyon & Co. , 470 Grand St., N. Y . 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. 

Shaw's Mercury Gauges, U. S. Standard of Pressure. 
915 Ridge Ave., Philadelphia, Pa. 
Vertical Scientific Grain Mills. A.W.Straub &Co.,Phila. 

Corliss Engine Builders, with Wetherill's improve- 
ments. Engineers, Machinists, Iron Founders, and Boiler 
Makers. Robt. Wetherill & Co., Chester, Pa. 

The Niles Tool Works, Hamilton, O., have second- 
hand Machine Tools in first class order for sale. 

Friction Clutches warranted to drive Circular Log 
Saws direct on the arbor; can be stopped instantly; also 
Upright Mill Spindles, Safety Elevators, and Hoisting 
Machinery. D. JFrisbie & Co»., New Haven, Conn. 

Wanted.— Second-hand Gun Stocking, and other Gun 
Machinery. Address V. A. King, Lock Box 81, New 
Haven, Conn. 

Bound Volumes of the Scientific American. — I have 
on hand about 200 bound volumes of the ScientificAmer- 
ican, which I will sell (singly or together) at $1 each, to 
be sent by express. See advertisement on page 126. 
John Edwards, P. O. Box 773, N. Y. 

Vertical (fcYachtEngines. N.W.Twiss,New Haven,Ct. 

Having dissolved partnership July 1, 1877, we have 
still on hand and for sale a very large amount of new 
and 2d hand machines. See our notice on page 93. Step- 
toe, McFarlan & Co., Cincinnati, Ohio. 

The Turbine Wheel madebyRisdon & Co., Mt. Holly, 
N. J., gave the best results at Centennial test. 1 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y. .U.S. A. 

Fine Taps and Dies for Jewelers', Dentists', and Ma- 
chinists' use, in cases. Pratt & Whiiney, Hartford, Ct. 

Weldless Cold-drawn Steel Boiler and Hydraulic 
Tubes. Leng & Ogden. 213 Pearl St., N. Y. 

Silver Solder and small Tubing. John Holland, Cin- 
cinnati, Manufacturer of Gold Pens and Pencil Cases . 

Electrical Goods of every description. Annunciators, 
Bells, Batteries. Wire, Electro-plating Apparatus, etc. 
Finger, Risteen & Co., Melrose, Mass. 

Machine Diamonds, J.Dickinson, 64 Nassau St., N. Y. 

Patent Scroll and Band Saws. Best and cheapest in 
use. Cordesman. Egan & Co., Cincinnati, O. 

Chester Steel Castings Co. make castings for heavy 
gearing, and Hydraulic Cylinders where great strength 
is required. See their advertisement, page 126. 

For Boult's Paneling, Moulding, and Dovetailing Ma- 
chine, and other wood- working machinery, address B.C. 
Machinery Co., Battle Creek, Mich. 



Blake's Belt Studs are stronger, cheaper, and more 
durable than any fastening for Rubber and Leather 
Belts. Baxter's Adjustable Wrenches fit peculiar cor- 
ners. Manuf. by Greene, Tweed & Co., 18 Park Place, N.Y. 

Wanted.— A situation as an apprentice in a Steam 
Engine Manufactory by a young man who wishes to be- 
come a steambOd engineer. Good references . Address 
MackayMunro,Wilmot, N. S. 

Wanted immediately.— A man to manufacture and 
sell Norton's Complete Flexible and Detachable Harrow 
in the United States, also to take out foreign patents. 
Address Lyman Norton, Hartford, Washington Co., N.Y. 

Wanted. — A strictly reliable Manufacturing Company 
to take charge of manufacture and sale of Lempert's 
Faucet— see Scientific American of Dec. 8, 1877— or pur- 
chaser for Patent Rights. W. S. Lempert, Fort Davis, 
Texas. 

Wanted.— Second-hand Ice Machine, system Carr^, of 
about a thousand pounds capacity in 24 hours. Address, 
giving price, H. A. S . , Box 6, San Antonio, Texas. 

ForPower&Economy,Alcott's Turbine, Mt.Holly.N. J. 



NEW BOOKS AND PUBLICATIONS. 

OxjE Merchant Marij^e. By Chas. S. Hill. 
Third Edition, revised. D. Appleton & 
Co., publishers, 549 and 551 Broadway, 
New York. 
The writer of this little work aims to show the pol- 
icy of our government as to internal improvements, 
compared with the neglect to ocean service; the policy 
of other nations as to their merchant marine; and 
lastly what we have lost to our commerce and how to 
repair our condition. A large amount of statistics and 
many forcible arguments are adduced in support of his 
views. 

Journal of the Society of Telegraph 
Engineers. Nos. 15 to 19, inclusive. 
E. & F. N. Spon, publishers, 446 Broome 
St., New York. 
The above numbers of the journal contain the pro- 
ceedings of the society named from April 26, 1876, to 
May 9, 1877, besides a large number of valuable orig- 
inal communications. The principal papers included 
are those by Mr. Latimer Clark on Clamond's Thermo- 
Electric Battery, Mr. Roberts on Batteries, Mr. Eisch 
on Double Current Translation, Herr Treuenfeld on 
Fire Telegraph, and Mr. Preece on Shunts. These 
papers are well illustrated and are exhaustive as to their 
subjects, while embodying the latest results of investi- 
gation. 

Grtindlinien einer Philosophie der 
Techntk. Von Ernst Kapp. Braun- 
schweig (Brunswick), 1877. 

"That many subjects of an empirical nature have of 
late been treated in a philosophical manner is a pleas- 
ing proof," says the author, "that empiricism and 
speculation need to be supplemented one by the other." 
To supply just such a need existing in that branch of 
technology known as " mechanics " Dr. Kapp has writ- 
ten the present work. Believing that man, by the work 
of his hands, has translated the unknown forms, the 
hidden functions, and the normal proportions of his 
bodily members, it has been the author's aim to show 
in these pages the state of mechanism arrived at by 
following organic models as well as an understanding 
of the human organism by means of mechanical con- 
trivances, as the only way possible of obtaining a 
knowledge of the "limits of human activity." It 
would be impossible in a short notice like this to follow, 
step by step (or even outline), the arguments by which 
the author reaches his conclusions, and we must there- 
fore be content to simply call the attention of our read- 
ers to this book as an important contribution to Ger- 
man scientific literature, which we hope some enter- 
prising publisher will put forth in an English dress, so 
that every one interested in such subjects may enjoy it. 

A Digest of the Law of Trademarks. 

By Chas. E. Coddington, Counselor-at- 

Law. Ward & Peloubet, publishers. 

New York City. 

This volume contains a digest of all the reported and 

a few of the unreported adjudications in the courts of 

the United States, Great Britain, Ireland, and Canada, 

and of the principal decisions in the courts of France; 

the treaties between the United States and Foreign 

Countries; the statutes of the United States concerning 

trademarks, and the rules and forms of the United 

States Patent Oflace for their registration. The volume 

supplies a long felt deficiency, and will prove of much 

value to the legal profession. 

The Application of Electricity to Rail- 
way "Working. By William Edward 
Langdon. Macmillan & Co., publishers, 
New York City. Price $1.75. 

The object of this work, says its author, is to set be- 
fore each and all alike not merely the uses to which 
electricity may be applied in the advancement and for 
the protection of railway traflSc, but also the rules and 
principles which should regulate its practice. The vol- 
ume is divided into three divisions, namely, speaking 
telegraphs, block signaling, and miscellaneous appli- ' 
ances. Under the first heading are chapters on signal- 
ing instruments and regulations governing their use, 
single line working and supervision and circuit arrange- 
ment. The various systems of block signaling are 
takenupin turn, the information being carried down to 
the latest dates, and finally, under the last heading 
above noted, are considered signal repeaters, interlock- 
ing levers, bells, indicators, and train intercommunica- 
tion. The author writes clearly, explaining with much 
care and perhaps with even more detail in elementary 
matters than might be looked for. There is a profusion 
of engravings and an appendix of forms, relating, how- 
ever, to English practice. 

Messrs. N. W. Ayer & Son, advertising agents, of 
Philadelphia, Pa., issue a manual containing carefully 
prepared lists of leading daily, weekly, and monthly 
papers, and a large amount of information valuable to 
advertisers and business men. 

Annales des Fonts et GhaussSes, Paris. De- 
cember, 1877. 
The December number of this publication, just re- 
ceived, in no respect falls short of its predecessors in 
the value of its contents to the engineering profession. 



The M^moires contained in the present number are; 
No. 66, calculations of the strength of metallic girders 
supporting road-bridges; No. 67, on the conditions reg- 
ulating the establishment of railways for small traffic; 
No. 68, report of the committee appointed to pass 
opinion on a new process for purifying the sewage wa- 
ters of Reims; No. 69, on canals. The latter half of 
the publication is devoted to new laws and legal de- 
cisions that are of interest mainly to French engineers. 

Economic Monographs. G. P. Putnam's 
Sons. 1878. No. II. The Silver Ques- 
tion, by David A. Wells. No. III. The 
Tariff Question, by Horace White. 

The able views held by these two distinguished 
authors, being well known to the public, need not be 
repeated here. These little monographs are a model of 
typographical neatness, and are put forth in a very con- 
venient form for reference. 

BiDista Europea — MiDMa Internaztonale. Flor- 
ence (Italy), January, 1878. 

Thepresentnumberof this able Italian review con- 
tains, as its initial article, one of especial interest to 
scientists, entitled the "Trial of Galileo Galilei." The 
remainder of the periodical is devoted to literature and 
European politics. 

The Princeton Beview. January, 1878. 

The present number of this review makes its appear- 
ance with the following table of contents: Divine Eet- 
ribution; The Church and Civil Law, in Scotland and 
America; the Eastern Problem; Catholic Elements in 
Presbyterianism; Christian Theology in its vital form 
and positive Attitude; Genuineness of the Pentateuch; 
Evolutionism respecting Man, and the Bible; Condi- 
tions of Successful Prayer; Contemporary Philosophy — 
Historical; Materialism and the Pulpit; Casuistry — 
Theological and Legal. In the article on "Evolutionism 
respecting Man, and the Bible," Dr. Duffield in a tem- 
perate manner discusses the question: " Is evolution- 
ism, as it respects man, consistent with the Bible?" 
Taking issue with the eminent scientists, both Eoman- 
ists and Protestants, who maintain that in evolutionism 
there is nothing hostile to the system of truth revealed 
in the Scriptures, he discusses the subject in all its 
bearings and deduces the conclusion that "it is not 
only inconsistent with the Scriptures as toman's or- 
igin, the nature of sin, and man's original and present 
spiritual condition; its teaching as to the future of the 
human race is alike irreconcilable with the teaching of 
the Scriptures as to the way of man's salvation, its na- 
ture, and man's destiny." In corcluding his remarks 
he makes the following disposition of those who differ 
in opinion with him on this subject: " If the develop- 
ment theory of the origin of man shall in a little while 
take its place — as doubtless it will — with other ex- 
ploded scientific speculations, then they who accept it 
with its proper logical consequences will, in the life to 
come, have their portion with those who, in this life, 
'know not God and obey not the gospel of His Son.' " 




(1) B. A. W. asks: 1. What thickness of 
lead and copper plate, and what sizes, will be required 
in a small battery (for silver and nickel plating)? A. 
The leadplate may be ^V iuch or less in thickness; cop- 
per, ^4 inch or less. Use three cells, exposing about 200 
square inches surface of zinc; plates about six inches 
square will answer. 2. Will common bar lead, melted 
and moulded, and stove zinc answer? A. Yes. 

(2) M. S. asks : How can I make glass and 
tin adhere firmly together, so as to hold oil without 
leaking after awhile ? Oil will work through almost any- 
thing. I have tried plaster of Paris, a number of cements 
and other mixtures, but without success. A. Try the 
following: Soak isinglass in water till it is quite soft; 
then dissolve it in the smallest possible quantity of proof 
spirit over a hot water bath; in 2 ozs. of this dissolve 10 
grains of gum ammoniacum, and while still liquid add 
half a drachm of mastic dissolved in 3 drachms of rec- 
tified spirit; stir well together and use warm. 2. Add 
softened gelatin to about one half its weight of hot gly- 
cerin. 3. Gum shellac dissolved in a concentrated hot 
aqueous solution of borax; concentrate by evaporation. 
4. Slake caustic lime with a little boiling water, beat it 
into a paste with white of egg or blood, and use imme- 
diately. Paper pulp may be added to the first three ce- 
ments. 

(3) W. C. A. writes: 1. Can you give some 

simple process of preparing the inside of oak casks, so 
that they will not color white liquor— spirits or gin? 
A. Gelatin or fine glue solution has been used for the 
purpose. 2. Spirits spilled on oiled or varnished furni- 
ture leave a milk-like stain . What will take it out? 
A. Rub with a little moist tripoli on chamois skin, and 
then with a drop of oil. 

(4) F. W. S. asks: 1. What are rum, 
brandy, and whisky made from, and how? A. Rum is 
the spirit obtained by distillation from the fermented 
skimmings of the sugar boilers, molasses, the juice of 
the sugar cane, etc. Whisky is nominally the dilute 
spirits obtained from the distillation of fermented wort 
of malt or grains, potatoes, etc. Pure brandy is the 
spirit obtained from the distillation of wines. 2. How 
are herb extracts made? A. Extracts are usually ob- 
tained by heating or Tailing the substances repeatedly 
with water (in some cases with dilute spirit) and rapid- 
ly evaporating down the several liquors obtained (after 
allowing to stand a few hours and straining through 
flannel) over a water or steam bath. See p. 286, Cooley's 
" Cyclopaedia of Receipts and Processes." 

How can blades cut out of iron be tempered to fine 
steel, so as to take and retain good cutting edge? A. 
If soft, by packing in a tight earthen box with fine 
charcoal, made into a thick paste with molasses, and 
exposing to a dull red heat for a week, re-heating, roll- 
ing, and quenching in cold water. 

What chemical will rapidly destroy wood? A. A mis 
ture of potassium chlorate and nitric acid,or of chromic 
acid and oil of vitriol. 

What will eradicate the taint of coal oil from pewter, 



I tin, or other metallic vessels? A. Hot soap and water; 
: naphtha; carbon disulphide. 

I (5) E. E. M. asks how the musical tones 
: are produced by common glass tumblers partly filled 
I with water? A. By striking their rims with a little 
! mallet or hammer, well padded with chamois leather; 
or by drawing a well rosined bow over their rims. A 
suflScient quantity of water is poured in each glass to 
give it the desired tone. 

(6) C. E. H. asks whether there is any ac- 
cepted standard pitch of screw threads for general 
brass-fitting work, such as glass gauge fittings, marine 
cocks, etc.? A. For brass nozzles, pipe couplings, and 
faucets there is. For general brass work the thread 
pitch is finer than for iron or steel work. 

(7) C. A. T. writes: 1. I have a helix 8 
inches long, containing 200 feet of No. 18 wire. What 
size and length of wire shall I use for the secondary 
coil? A. Use 1 lb. of No. 40 copper wire— silk insula- 
tion. 2, Whose battery will give the greatest shock? 
A. Daniell's— use two cells. 3. Does a secondary coil 
weaken the power of the helix for making permanent 
magnets? A. Yes. 4. I made a porous cup of white 
pine wood, /, inch thick. It was a failure. Why? A. 
It opposed too much resistance to the passage of the 
electric current through the solutions of the battery. 

(8) H. H. asks: Will paper macerated witL 

nitric and sulphuric acids explode like gun cotton? A. 
1 Good unglazed paper, exposed for a few minutes to 
the action of a mixture of about equal parts fuming 
nitric and sulphuric acids, thoroughly washed in water 
made slightly alkaline with soda, and dried, has the 
composition and properties of gun cotton. 

(9) J. O. K. P. asks: Can you give me re- 
cipes for colored fires, such as used for theatrical pur- 
poses, which will not emit noxious fumes? A. The 
powerful light from large oxyhydrogen lamps (calcium 
light), colored by the interposition of suitably stained 
glasses or gelatin films, is now generally substituted, 
and gives much better results. 

(10) J. W. asks for a recipe for a water- 
proof dressing for leather or dry hides? A. Add to a 
boiling solution of common yellow soap, in water, solu- 
tion of alum or alum cake (sulphate of alumina) as 
long as a separation of white alumina soap takes place; 
allow the precipitate to subside, wash it with hot wa- 
ter, heat moderately for some time to expel adhering 
water, and dissolve the semi-transparent mass in warm 
oil of turpentine. The solution may be applied by 
brush or by dipping and rolling. Oil and colors may be 
added to the bath and the substance dried in the air, 
or more rapidly in a drying room at 90=" to lOO" Fah., 
with care to prevent fire. 

(11) E. L. R. writes: I have constructed 
one of Hill's gravity batteries, and it is imperfect. I 
get about as strong a current from one cell as from 
twelve. The zinc is from the ends of matting, and the 
hangers of brass l^ inch wide, % inch thick. No. 16 
gauge, insulated with a thin coat of gutta percha. The 
battery is charged with % lb. sulphate of zinc and J^ 
lb. sulphate of copper to half a gallon of water. With 
a soft iron magnet one cell produces a current strong 
enough to hold 3J^ lbs., and the twelve cells are only 
able to sustain about 4 lbs. Where is the trouble? A. 
It is very likely that your zincs contain lead, and as 
this will cause local action, and interfere with the cur- 
rent of electricity produced by the battery, it would be 
advisable to procure new zincs. It is also possible that 
the wire that is wound on your electro-magnet is too 
coarse, and therefore has too little resistance for an in- 
tense current, such as is produced by a number of cells. 

(12) J. M. G. asks: Is there a chemical pro- 
cess known by which the spectrum of a burned flowier 
may be " raised from its ashes?" A. Moisten the ashes 
with a little purehydrochloric acid and glycerin, gather 
a little on the loop of a thin platmum wire and expose 
it to the hottest part of the flame of an alcohol or Bun- 
sen gas lamp, at the same instant viewing the flame 
through a good spectroscope. 

Is there a cement by which a piece of ivory can be 
cemented to brass or steel? A. Melt together equal 
parts of good pitch and gutta percha; use hot. 

(13) H. S. writes: Can you give me a recipe 
for making hair dye such as is used in barber shops? 
Also, a wash or solution which is used before and after 
dyeing the hair, mustache, and beard, and directions 
how to use it? A. Cleanse the hair with dilute ammo- 
nia water. Then moisten it uniformly with dilute so- 
lution of gallic acid or ammonium sulphide, and go 
over it with a comb moistened with solution of one part 
nitrate of silver in nine parts of water, touching the 
scalp as little as possible. Stains may be removed by 
applying a little dilute solution of iodine in iodide of 
potassium dissolved in water, and then with solution of 
sodium hyposulphite. 

(14) H. E. E. says, in reply to W. B. H., 

who asks for the . best process for tempering main- 
springs for gun locks, and for best steel for that pur- 
pose: I have obtained best results with fine cast steel, 
being caref nl not to heat above a dull red in hammering 
as well as in hardening ; quench in lukewarm water, 
then smoke the spring in the blaze of a lamp or resin- 
ous wood untilitie very black, and heat gently until 
the soot bums off. 

(15) A. J. asks: How long does it take a 
signal to pass from America to Europe by marine tele- 
graph? A. About J4 of a second. 

Was the paper money issued by the Continental Con- 
gress ever redeemed? A. No. In 1781 the deprecia- 
tion was in the ratio of 200 and 500 to 1, and in that 
year" all former tender acts were repealed. 

(16) J. D. R. writes: I have read that the 
Continental Telegraph Company were about to use a 
combination of the Morse instrument and the telephone. 
Is such a combination possible? A. The combination 
refers to the use of the two systems of communication, 
not to a combination of the two instruments. 

(17) G. W. R. asks: 1. Is the Atlantic 
cable laid in pipe through the ocean? A. No. 2. If not, 
how is it laid? A. It is protected by an armor of heavy 
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iron wire wrapped around it, and resembles a solid rope 
of wire. 

Is there any known thing that travels faster than 
light, and what is its rate? A. Light travels through 
space at the rate of 192,000 miles in a second of time. 
According to Wheatstone static electricity travels along 
a copper conductor at the rate of about 288,000 miles in 
a second; but Fizeau's experiments make it 112,680 
miles per second, and Walker's only 18,000; while sub- 
sequent investigation points to still lower figures— per- 
haps even only 3,000 miles per second. The matter is 
still in dispute. 

(18) P. S. S. asks: How can I bronze gun 
barrels? A. See Scientific American, vol. 36, p. 303, 
(36). 

How can a name be copied from type so as to make a 
hand stamp? A. By driving the type into, wet blotting 
paper; when the paper is dry, it is removed from 
the type, and may be then used as a mould, from which 
a casting may be taken by pouring melted type metal 
over that surface of the blotting paper which was 
against the type. 

(19) R. B. R. writes: I have a varnish cask, 
copal or shellac, which I wish to use to make a filter 
for drinking water, but I cannot remove the smell and 
taste of varnisb. How can the difllculty be overcome? 
A. Fire the inside, and choke tbe flame by inverting or 
covering it after a few minutes, or as soon as the wood 
begins to char. 

(20) J. W. D. asks for a recipe for a cheap 
jet black for leather. A. The iron-logwood prepara- 
tion is cheapest, and for ordinary work gives the best 
satisfaction. You may try the following: Go over the 
work with hot argol water, then apply a strong hot so- 
lution of bichromate of potash in slight excess, and 
immediately afterward hot logwood solution. A trace 
of indigo extract may be added to the logwood to cor- 
rect any reddish cast. 

(21) T. A. J. asks how to copperplate steel 
knives. A. Dissolve about 1 oz. of sulphate of copper 
in 1 quart of rain water, and to this add a solution of 
3 ozs. of cyanide of potassium in 1 quart of rain water; 
stir the two solutions, and add 2 ozs. of ammonia wa- 
ter. This is called the " bath," and the articles to be 
plated are first thoroughly cleaned, then connected by 
a wire with the negative or zinc pole of the battery, 
and a sheet of copper is similarly connected with the 
positive pole of the battery, and both placed in the 
bath, facing but not touching each other. 

(22) S. W. T. asks: What paste is best for 
pasteboard? A. An excellent paste for this and similar 
purposes is made as follows: 4 parts, by weight, of glue 
softened in 15 parts of water, then heat with the water 
until a clear solution is obtained, and add 65 parts of 
water with stirring. Mix 30 parts of starch with water 
to a thin milk, and stir this into the glue solution, and 
keep the*mixture at the boiling point for a time. Stir 
in a few drops of carbolic acid, and store in covered 
vessels to prevent loss of water. It will not sour. 

(23) J. R. E. asks: How can I find the 

north pole of a permanent bar magnet, without using 
another magnethaving its poles marked? A. By no- 
ticing the direction in which it settles when suspended 
by a silk thread about one yard long; one end of the 
thread being tied around the middle of the length of 
the magnet, and the other end held in the hand. The 
end of the magnet which points to the north pole of the 
earth is in this country called the north pole of the 
magnet; but in France it is called the south pole, rea- 
soning from the fact that unlike poles attract. 

(24) C. R. asks: 1. What liquid is used in 
connection with silver solder for brazing band saws? 
A. A saturated solution of birborate of soda in rain wa- 
ter. It is used simply as a flux to dissolve the oxide of 
the heated metal. 2. Can copper be used in plage of 
silver solder with as much success? A. It is liable to 
make the joint brittle. The best of materials should 
be used in making this joint. 

(25) D. C. W. writes: 1. I made a telephone 
having a bar magnet woundwith M lb. cotton-covered 
wire, and a tintype plate for the diaphragm. The plate 
is ^ inch thick, and has some kind of varnish on it. 
The apparatus will not work. Is the trouble in the 
wire, magnet, or plate? A. The principal difficulty is 
probably in the difference between the resistance of 
the wire on the magnet of your instrument andthat on 
the magnet of the instrument at the other end of the 
line. The resistance of the wire on the magnet of each 
instrument— that is, in one circuit— should be equal. 3. 
The magnet will hold J^ oz. Is that strong enough? 
A. Hardly. 

(26) R. F. S. writes: A friend of mine 
says that Damascus gun barrels are not made out of 
Damascus, and I claim that they are. Who is right? 
A. What are known as Damascus gun barrels are made 
in England, Belgium, and other countries. The Damas- 
cus system is that of twisting square bars, forging them 
square again, re-twisting and re-forging, and so on; 
continuing the process as often as required to produce 
a given quality. This process reflnes the metal all 
through, the steel that has at any part of the process 
formed the corners of the bar being refined by forging. 

(27) D. H. asks for a recipe for a cement, 
to be used cold, for leather; with the requisites of 
strength, elasticity, and resistance to. moisture. 1. 
Dissolve good glue, previously softened in cold water, 
instrong acetic acid, over a hot water bath to a thin 
paste. Strong, but requires several hours to harden. 3. 
Melt together equal parts of good coal-tar pitch (not 
tar) and gutta percha; mix well and use hot. Very 
strong, elastic, quick setting and waterprcrof. It may 
be softened with naphtha and used cold. 

(28) I. H. B. asks: What is the philosophy 
of the air chamber on the suction pipe of a steam 
pump? A. It acts very much on the same principle as 
the chamber on the delivery pipe, diminishing shocks 
that would otherwise be produced by suddenly stopping 
the column of water, and tending to cause a uniform 
flow. 

(29) A, F. asks: Can a J inch pipe (80 lbs. 
preseTire)fumishsteam enough for a cylinder 3H x4J^, 



225 revolutions, to make 3 horse power? A. It is rather 
small. It would be better to use a % inch pipe. 

(30) D. E. J. writes : I have an engine with 
cylinder 3 inches diameter and 6 inches stroke, which 
I intend putting in a boat 15 feet long and 5 feet beam. 
I shall use paddle wheels, and gear the engine 3 to 1. 
I intend making a tubular boiler 14 inches diameter and 
3 feet long, with 40 tubes 1 inch in diameter, having 
the draught running the whole length of the boiler, 
and returning to the smokestack at the forward end of 
the boiler. With this arrangement, will the boiler be 
large enough to keep up steam to run the boat 4 miles 
an hour? A. By using a forced draught, such as can 
be produced by exhaust steam, probab]^ the boiler 
will answer. 

(31) G. M. H. asks: 1. What sort of steel 
should I use to make dies for cutting stencil plates? A. 
Weld Jessup's steel to a wrought iron backing. 2. How 
should the dies be tempered? A. To a deep yellow. 

(33) Z. F. asks how to face grindstones af 
ter they are hung. A. Run them dry at a slow speed, 
and turn them with a piece of IJ^ inch gas pipe. 

(33) W. F. C. S. writes: I have a fan, the 
speed of which I wish to double. Will it require twice 
or four times as much power to run it at the double 
speed? A. It will take about eight times as much 
power. 

(34) G. A. E. asks: 1. How can the tone 
of a tuning fork be altered? A. By changing the 
length, thickness, or width of the prongs. S. Will the 
tone of a tuning fork remain the same after years of 
use? A. When used with care a tuning fork does not 
change materially. 

(35) F. M. suggests that A. H. J. (p. 75, 

cunent volume), whose stove pipe acts as a pyroligne- 
ous distilling apparatus, should fit the joints upside 
down, so that the drops will fall within the pipe in- 
stead of outside, and that the standing part should 
slant a little. 

(36) W. F. L. writes: I wish to cement an 

iron to the under side of the bed-plate of a sewing ma- 
chine to strengthen it How can it be done? A. One 
of the best cements for this purpose is composed of 
melted rosin and plaster of Paris, thinned with boiled 
oil, and applied warm. The surfaces should be cleaned 
before application. A few screws or rivets woald,how- 
ever, be preferable to any cement, 

(37) A. H. L. asks: What is the method of 

calculating tlie chronological cycles, as given in the al- 
manacs? A. The rule for finding what position any 
given year occupies in the solar cycle is as follows : Add 
9 to the date, and divide the sum by 28; the remainder 
is the year of the cycle, and the quotient is the number 
of cycles that have elapsed. If there is no remainder 
the given year is the 38th of the cycle. 

(38) H. W. asks whether a square foot of 
surface near the axle of a windmill exerts more or less 
power than a square foot at the rim? A. The portion 
near the periphery is most effective, in windmills, wa- 
ter-wheels and fans. 

(39) C. J. M. writes: I have a Bell wire 
passingover my house, in which the current is reversed 
at each stroke of the bell. How can I complete a local 
circuit, without cutting the Bell wire at each stroke of 
the bell? A. By tapping the main line as follows: 
Make a metallic connection between one end of a wire 
and the main line of the Bell circuit, and connect the 
other end of the wire with one of the two main line 
binding posts of a relay, and connect the other main 
line bindingpost with the earth. If the Bell circuit be- 
longs to other persons, it is unlawful for you to do this. 

(40) I. H. asks: 1. Can ice be made thick 

bypumping water upon it after the pond has frozen 
over? A. Yes, in some cases; but ice obtained in this 
way is not very homogeneous. 2. What will be the 
best method of flooding, so that the ice will not be cut 
through where it falls from the spout? A. The water 
may be supplied by a number of pipes, wide planking 
being laid on the ice in the immediate vicinity to avoid 
rotting it. 

(41) F. A. P. writes: lam casting plates of 
bent form, which are required to be hard. I have been 
unsuccessful in chilling them; have greased the mould 
and heated it before pouring in the metal; imperfect 
castings always result, the plates being thinner at some 
places than in others, and cracking in cooling. What 
is the trouble A. Probably you do not use a proper 
mixture of iron. Try pouring the metal through sev- 
eralgates, placing them ;where , the castings are apt to 
crackor cast too thin. 

(42) R. L. E. asks how to temper gun 

springs. A. Heat them evenly to a low red heat in a 
charcoal fire, and quench them in water with the cold 
chill off, keeping them immersed until reduced to the 
temperature of the water. Place an iron pan contain- 
ing lard oil and tallow, in about equal quantities, over a 
fire, and place the springs therein, and heat the pan un- 
til its contents take fire; then hold the springs in the 
flames, turning them over and over and dipping them 
occasionally in the oil to keep them blazing; when the 
oil adhering to them blazes freely when they are re- 
moved from the flames, place them aside to cool off. 

(43) J. M. K asks: 1. Is there a cheap 

gum which would mix with castor oil to put on belts to 
prevent slipping? A. The best remedy for a slipping 
belt is to increase its width, run it over larger pulleys, 
or cover the pulleys with leathdl or rubber. There is 
no preparation to prevent slipping which is cheap in the 
end. 2. Would it be advisable to run a circular saw, 36 
inches in diameter and scant }4 inch thick, with flanges 
14 or 16 inches diameter, % inch thick at center, and 
tapering to 1^ inch at rim; would the friction between 
the lumber and flanges be too great? A. The idea does 
not appear practicable. 

(44) S. W. M. writes: I send herewith a 
root used as a catarrh remedy. ' What is it? A. The 
root is galangal. It comes from the East Indies. It 
contains a volatile oil, an acrid resin, gum bassorin, 
lignin, and extractive starch and fixed oil, and a Crys- 
tallizable body called kampferid, The active principles 



are the volatile oil and resin. It acts as a stimulant 
aromatic. It is of small value and seldom employed. 
It can be bought in the market for 15 or 20 cents a 
pound. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated : 

H. D. C— It contains, besides calcium sulphate 
(plaster of Paris), glue or size, alum, lime, and whiting 
or chalk. — S. B.— Chlorite— hydrous silicate of magne- 
sia and alumina, colored with oxides of chromium and 
iron. Not metalliferous.— E. G.— Rich lead sulphide 
ore (galena).— W. P.— The rock contains traces of lead, 
zinc, and iron sulphide.— A. H.— Argillaceous red sand- 
stone.— P. S.— It is zircon-syenite. The red crystals are 
zircon, a silicate of zirconium.— L. W. J. — The gravel 
does not contain appreciable quantities of precious 
metals. The red pieces are jasper. 



HINTS TO CO-RESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
is given. 
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INDEX OF INVENTIONS 

rOE WHICH 

liCtters Patent of the United States were 
Granted In tbe TTeek Ending 

January 15, 1878, 

AND BACH BEAKING THAT DATi:. 

[Those marked (r) are reissued patents.] ■ 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co.. 37 Park Row. New Tork city. 



Advertising case, B. C . Millings 199,306 

Aerial vessel, F. A. L. Von Khren 199,334 

Aging whisky and spirits, Peiffer & Eichards (r) . . 8,042 

Antiseptic composition, F. Jourdes 199,209 

Awning, B. De Oourcy 199,193 

Ax, C. L. Young 199.343 

Axle, car, N. Jones 199,207, 199,208 

Bed bottoms, N. Button..., 199,147 

Bedsteads, folding, W. Seng 199,320 

Beehive, R. Strawser 199,828 

Billiard cue, C. Seymer 199,321 

Binder , temporary, J. H. Van Pelt 199,241 

Blind stop, H. Fellows 199,278 

Boiler, steam, J. Baird 199,139 

Boilers, preventing incrustation, J. North 199,309 

Bolt holder and clamp, Norris & Sweet 199,220 

Book binding, I. Reynolds (r) 8,039 

Boot and shoe jack, G. McKay 199,304 

Bottle stopper fastener, F.W. Perry 199,165 

Bottle stopper fastener, B . D. Weyburn 199,337 

Boxfastener, B.S. Atwood 199,138 

Box manufacture, H. C. Stone 199,327 

Bracket. F.H. Robinson 199,167 

Brake, car, Gue & Field 199,286 

Brake for ship's windlass, L. Garison 199,283 

Brake shoe, car, W. McConway 199,161 

Brake, wagon, F. A. Barlow 199,176 

Brush, painter's. J. W. Howard 199.205 

Buckle for shoes, A . Makiolczyk 199,216 

Buttertray, W.M. Ferris.Jr '. 199,279 

Calcimining, size for. W. S. Welch 199.242 

Calculator, w. Hart 199,289 

Can jacket, oil, L. Peter 199,222 

Can, oil, Baron & Tallman 199,251, 199,252 

Car coupling, J. J. Anthony 199.173 

Car, refrigerator, A. W. Zimmerman 199,343 

Car starter, W. Jasper 199,158 

Car wheels, making moulds for, B. Burgess 199,259 

Carbureting air, WoUe &Munyon 199,246 

Carriage seat, J. D. Olds 199,310 

Caster, furniture, J. B . Ritchey 199,813 

Casting, collapsible core for, G. Blsset, Jr 199,179 

Chair bottom, H. S. Hale (r) 8,041 

Chair, oscillating, G. W. Cummings, Jr 199,189 

Chair, rocking, J. Krapp 199;212 

Chandelier, extension, J. W. Carter 199,183 

Chandelier for oil burners, M. Schmickl 199,169 

Churn motor, T. J. Crump 199,187 

Clinometer, L. C. Schnell 199,319 

Clock. A. I. Goodrich 199,198 

Clock, tell-tale, R. Boeklen 199,181 

Colter, S. T. Ferguson (r) 8,038 

Commode covers, H. Gerould 199,284 

Corset clasp, D. H. Fanning 199,277 

Cuspadore, S. J. Van Stavoren 199.333 

Derrick for hay stackers, A.J. Marks 199,301 

Desk,J.D.Tatum 199.236 

Die for plastic materials, Winn & Bliss 199.340 

Dish, butter, lA. C Lippitt 199,214 

Draft equalizer, B. C. Bradley 199,142 

Dredging machine, J. Menge 199,305 

Dress train supporter, A. W. Thomas 199,170 

Drill and planter, G.W. Grimes 199,200 

Egg carrier, R. R. Wilkinson 199,339 

Eyeglass for watchmakers, J. H. Mather 199,218 

Feather machine, C . BalUnger 199,178 

Felt fabrics, P. A. Dailey 199,270 

Fence, portable, A. G. Kirk 199,211 

Fence wire, barb f or, S. H. St . John 199,330 

Fences, metal barb for, J. McNeill 199,162 

Fire escape, W. A. Greene 199,199 

Fire extinguisher, Abbott & Birdsell 199.171 

Fire kindler, H. H. Case 199.184 

Fire kindling, Williamson & Vogts 199,245 

Fruit dryer, J. C. Slaughter 199,232 

Fruit satherer, G. W. Baker 199,250 

Furnace door, T. E.Butman 199,182 



Furnace for iron and steel, C. H. Morgan 199,164 

Garters, Vinton & Fitzpatrick 199,240 

Gas burners, C. G. Spengler 199,323 

Gas retort charger, A. Q. Boss 199,316 

Gate, S. Rogers 199,227 

Gate, R. Tale 199,341 

Gate, farm, S. S. & J. G. Sherman 199,322 

Gearing, J. T. Hawkins 199,203 

Glass vessels, metallic neck for, J. T. Cody 199,264 

Governor, H.T. Farnsworth 199,149 

Grain binder, F. E. McNall 199,219 

Grain measure, J. D. Knight 199,159 

Grain separator, B. A. Grant 199.151 

Grain separator, T. C. Hlsted 199,204 

Grain separator. J. L. Lowe 199,300 

Grain separator, H. B. Stevens 199.233 

Hair curling device, Bumham & Chase 199,260 

Harness, girth for, C. M. Sanf ord 199,318 

Harness pad, H. R. Ridgley 199,225 

Harness straps, F. Conway 199,266 

Harrow,L. F. Haas 199,287 

Harvester, cotton. S . & M. Ruthenburg 199,168 

Hat holder, O. Jenness 199,294 

Hats, sweat leather for, J. C. Budd 199,258 

Hayrack, N. B. Cooper 199,186 

Heels, cutting wooden, W. W. Abbott 199,247 

Horse blanket, I. H. Hodgdon 199,292 

Horse collar fastening, J. H . Emerson 199,276 

Horse detacher, F. J. Leidorf 199,298 

Horseshoe, H. C. McCeney 199.302 

Horseshoes, J. Russell 199,228 

Hub, vehicle wheel, C . K. Wilcox 199,244 

Inhaler, O. P. Barber 199,140 

Insoles, manufacturing, C . Riewe 199,226 

Lamp. E. J. Blackham 199,254 

Lamp burner, S. C. Catlin 199,144 

Lamp extinguisher, W. S. Asbury 199.249 

Lamp filler, H. & A. T. Hatch 199,290 

Lamp shade cover, F. L. Cutter 199.269 

Lamps, oil chamber f or, H. T. Hanks 199,201 

Last, L. Darozier 199,272 

Lathe, R. Beat 199,178 

Luting jack,S.D.J.&L. S. Barrow 199;i77 

Liquids, vessel for holding, W. F. Sherman 199,231 

Look, electric, P. Bowe 199,255 

Locomotive, exhaust nozzle, R. N. Allen 199,137 

Lubricator, J. W. Reed 199,224 

Meat chopping machine, J.Sanler 199,317 

Meats, etc., preserving, T. G.Ames 199,248 

Mouldings, polishing, C. G. Purdy 199.166 

Mortising machine, R. L. & R. S. Greenlee 199,285 

Mower knife sharpener, Caden & McCray 199,261 

Muzzle, calf, R. S. Hazen, Sr 199.156 

Keck wear, holder for, B. D. Dougherty 199,195 

Nutlock, F. B. Davis 199,191 

Nut lock, E. McConnell 199,303 

Ore separators, dust, J. P. Conkling 199,267 

Ore washing apparatus, J. M . Allenwood (r) 8,037 

Panelingmachine, H. J. Cordesman, Jr 199,268 

Pantaloons, J. W. Davis 199,273 

Paper cutting machine, G. R. Clarke 199,146 

Paper shutter for windows, W. Hipkins 199,291 

Piano action, upright, A . H. Hastings 199.154 

Piano action, upright, C. E. &A. F. Rogers 199,314 

Pile,D.B. Oliver 199,311 

Pile driver, Llbby & Hatch 199,299 

pin, safety, Z. G. Pierce 199,346 

Pipe coupling, C. H. Perkins 199,312 

Pipes, joining of lead, A. L. Brlcknell 199.180 

Pitcher, ale, S. Crowell 199,188 

Pivot turningattachment, W. N. Manning 199,217 

Planter, corn, R. H. Avery 199,344 

Plow, J. W. Mahoney 199,215 

Plow, sulky, C. A. Hague 199,153 

Pole crab for vehicles. R. S. Grummon 199,152 

Post office box, W. H.Taylor 199,331 

Press, hydraulic, A. B . Lawther 199,29r 

Press, steam and hydraulic, J. F. Taylor 199,237 

Pressure gauge, J. Helwig 199,157 

Pump, double acting steam. A. F. Hall 199,288 

Radiator, steam, W. H. Brown 199,257 

Rails, chair for switch. S . H. Ha vens 199,155 

Railway signal, M. A. Stevens 199.234 

Rake, horse hay, M. C. Burr 199,143 

Bake, horse hay, A. Tsohop 199,239 

Rectifying apparatus. A. J. & A . B. Gallagher 199,281 

Rectifying apparatus, A. J. & A. B . Gallagher .... 199.282 
Refrigerator shipping box, C. H. &M. C. Turner. 199,332 

Refrigerator shipping box, J. Sproat 199,324 

Roof and floor, flreproof , F. L. Kane 199,210 

Ruler, Barrows & Kennish 199,253 

Sadiron, J. B. Stamour 199,325 

Sash fastener, I. Cogswell 199,265 

Sash fastener, W. T. Doremus 199,194 ' 

Satchel, traveling bag, etc.. I. Scheuer 199,229 

Sawmill dog, C. J. Leach 198,213 

Saw set, W. C. Wheeler 199,338 

Saws, manufacturing circular, W. E. Nickerson.. 198,308 

Screen, window. Walker & Hunt 199,835 

Sewer trap, Forney & Tillotson 199,238 

Sewers, check valve for, C. Naeher 199,307 

Sewingmachine, button hole, T. S. L.Howard .. 199,206 
Sewing machine darning attachment, R. M. Rose 199,315 
Shaft support forcarriageharness, G. C. Eastman 199,148 

Shedding mechanism, O. Piper 199,223 

Sheep shears, power, J. C. Wightman 199,243 

Shutter fastening, J. H. Clark 199,262 

Sink trap, H. W. Clapp 199,145 

Skirt, hoop, F. A. Brewster (r) 8,040 

Snatch block, M. H. Tarbox 199,235 

Spring for vehicles, W. H. Brace 199,256 

Spring, platform, M. C . West 199,336 

Spring, vehicle, G. Strieker 199,329 

Sprinkler, garden, Hodel & Stauber 199,293 

Squares, spaclngT, J. D. Day 199,192 

Stamp, canceling, H. A.. Coats 199,185 

Stamp, hand, W . H. Keeler 199,295 

Stencil plate, D. G. Garretson 199,197 

Stone sawing machinery, J. Langstafi". 199,160 

Stove, coal oil, J. A. Frey 199,280 

Stove grate, J. A. Lawson 199,296 

Stoves and ranges, Dutot & Thrift 199,275 

Suppository, F. D. Owen 199,221 

Table leaf support, Flather& Hough taling 199,160 

Telephone, E. Berliner 199,141 

Thrashing machines, H. K. Andrews 199,172 

Thrashing machines, W. B.Harwell 199,202 

Tug holder, elastic, W. S . Mead 199,163 

Type writing machine, Clough & Jenne 199,263 

Umbrella tip cup, H. S. Frost 199,196 

Vessefe center board for, P. L. Senat 199,230 

Wagohs, lap seat for, G. W. Damon 199,271 

Water closet, J. H. Stevens 199,326 

Water wheels, flume for, J. P. Drouillard 199.274 

Windmill, J. & J. B. Cushman 199,180 

Windmill, G. Hodges 199,345 

Yoke and draft tongue, R. Atkin 199,174 



[A copy of any of the above patents may be had by 
remitting one dollar to MUN»& Co., 37 Park Bovf, New 
York city.] 
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luHide Fau:e< each insertion - - -75 cents a line. 
Back Page, each Insertion $1.00 a line 

Ehgravings may head advertisements at the same rate 
per line ^ by measurement, as the letterpress. Adver- 
tisew,ents must be received at publication, office as early 
as Friday morning to appear in next issue, 

LOFTS TO ^ET, 

WITH STEAIM POWER. 

Two Lofts, 35x175 ft. each ; Ught on both sides ano ends, 
with elevator, yard and stable room. 

Desirable location ; all the conveniences adapted to 
any manufacturing purposes where good light is re- 
quired. Apply on the premises. 

GEO. W. READ * CO., 

200 Lewis St., foot 5th & 6th Sts., E. R. 

CHEAP HOUSEHOLD ORNAMENTS. 
Bv Geo. M. Hopkins. Practical Directions, with 13 
illustrations, for making numerous Ornamental Objects 
with the simplest Tools and Materials. Contained in 
Scientific American Supplement No. llti. Price 
10 cents. To be had at this office and of all newsdealers. 



!! New and Improved!! 
Engraving Process!!!! 

Perfect Substitute for Wood-Cuts. 



63I)iianeStIfewroSo' 



RELIEF PLATES 
in hard Type Metai 

, FOR 

Newspapers Book 







K> 



MUCH CHEAH:R^"l|pmi'TFM WOODCUia 

State where you saw tMs . 



FORCE OF WIND. HOW TO ESTIMATE 

the Necessary Strength of Roofs, Towers, Tall Chimneys, 
etc., to withstand the Wind. The Solution of all Prob- 
lems of the kind, with numerous Formula. Contained 
In ScTKNTiFic American Supplement No. 109. 
Price 10 cents. To he had at this office and of all news- 
dealers. 



B. WESTERMANN & CO., New York, 

Have Just published a new edition of their 

SCIENTIFIC CATALOGUE, 

Containing the latest and most prominent 

fiermaii, Freiich, liiM & American Books 

ON 

Natural Sciences, Physics, Chemistry, Photography, Phar- 
macy, Mathematics, Astronomy. Mining, Metallurgy, 
Civil Eugineering, Architecture, iechnology, 
Commerpe, Agriculture and Horticulture. 
36 Pages Octavo- Price 15 cents, refunded on 

receipt of orders. 

There Is no similar Catalogue giving, like the- above, a 

Synoptic List of the leading Publications in all the three 

languages on the different branches of Science. 

B. WESTERMANN & CO., 

Foreign Booksellers and Importers, 

5'i4: Broadway, New York. 




IS-r^ DREER'S GARDEIN CALENDAR ISTS 
contains descriptire and price list of Vegetable, Flower, 
and Grass Seeds, Plants, Bulbs, Novelties, and every 
GARDBiN REQUISITE. Illustrated. Mailed free. 
HENRY A. DREBR,7U Chestnut St., Philadelphia. 



MINE ACCIDENTS. MECHANICAL AP- 

pliancesfor use in case of Explosions, etc. By Chas. 
Hawksley and Bdwahd B. MabtexV. A paper read 
before the Institution of Mechanical Engineers. Eigh- 
teen illustrations of the most approved apparatus for 
quickly discharging water from mines, promptly restor- 
ing Ventilation, etc., namely: the Pulsometer, the 
Steam Ejector, the Centrifugal and other Pumps, com- 
bined Boiler. Engine, and Air Compressor; Air Lock, 
and Portable Winding Gear. Contained in Scikntific 
A,\rKHicA>j Supplement No. 105. Price 10 cents. To 
be had at this office and of all newsdealers. 



OUR FKESH STOUK OF 

WHITE HOLLY 

IS NOW READY. 
This, with our complete assortment of 

RARE & FANCY WOODS, 

embraeingsomeSO varieties, is particularly worthy the 
attention of Wholesale Buyers. 
Send for Price List. 

CEO. W. READ & CO., 

186 to 200 Lewis Street, N. Y. 



ROTARY-LATERAL SPINAL CURVA- 
TURE. By Prof. Lewis A. Sayre. Lecture delivered 
at the Bellevue Hospital, N. Y. Pott's Disease. Dr. 
Banning's Method. Broadhurst's Apparatus, and others. 
Judson's Method. Philosophy of Spinal Curvature. 
Self -extension and its beneficial results as illustrated by 
several cases. Contained in Scientific Amerk;an 
Supplement No. 111. To be had at this office and of 
all newsdealers. Price 10 cents. 



Lowers 



strong Plants, your choice, delivered by mail free of cost 
at your door. Our New Hand-Book of 34 years' ex- 
perience sent free.wf (fc directions foiculture of over 1 200 
pest varieties. Centennial medal. Largest assortment. 
Zowprices. Alllabeled. Satisfaction assured, 6Roses« 
all named, $1; 13forS2. HOOPES, BROTHER A 
THOMAS, Cherry Hill Nurseries. West Chester. Pa. 






The Rreat Italian 
Iisical fonJer, 



CORNETTO. 

Is formed of imported reed, corrugateu on both sides, and was pateuied lu this country August 14,1877. Is the 
latest novelty in musical instruments, upon which any person can readily perform in any key. Witn it you can 
Imitate the Cornet, Clarionet, Bugle, or Trombone. A number of^performers, taking different parts, can, 
with but little practice, creditably imitate a Full Brass Band. You can play upon the Cornetto if you cannot 
upon any other instrument. With Piano a/nd Organ accompaniment, more amusement can be had by those fond 
of music than in any other way. With this little Instrument everybody can furnish their own music. After you 
have seen and tried it, you would not part with it for $5 if you could not get another. E very si/ngpng school, chwch 
clwir, man, woman, and child in America would have a Cornetto if they knew of them , as the price enables all to 
possess one or more, and there is nothing in the world equal to it for developing the voice and giving healthy 
exercise to the lungs. That we do not make extravagant claims for it, and to prevent the skeptical from classing 
us with the throng of cheats and humbugs who are always scheming to deceive the public, we give a few extracts 
from sources which none will question, viz.: Horace Waters & Sons, the Gi'eat Piano and Organ Dealers, 4^ East 14th 
Street, N. Y.. says: " It is a great novelty in music, and we should think would become immensely popular." The 
New York Christian at TForfcsays: " We have seen and triea the 'Cornetto,' and pronounce it a genuinemusical 
novelty, well worth the price asked." The New York Advocate, the Great Masonic Weekh/, saya : " The parties are 
reliable, and it is a good thing." It is also favorably noticed by the Cincinnati Gaz6tte, Boston Traveller, New York 
Witness, and many other leading Journals. Agents all over the country should at once look into the merits of the 
Cornetto, as millions of them must be sold withm the next few months. Sent by mail, postpaid, with full in- 
structions on receipt d&25c. Address 

J. F. PHILLIPS, 37 Chatham Street, New York. 



HENDERSON'S 

COMBINED CATALOGUE OP 

EVERYTHING 

FOR THE 

GARDEN 

Numbering 175 pages, with Colored Plate, 
.■?eni/ree to customers of past years, and to all 
purchasers of our books,eitherGarrfe7ii«^/or 
Projit, Practical Floricvlture or Gardeniiiff for 
Pleasure (price $1.50 each, prepaid, bv mail). 
To others, on receipt of 25c. Plain Planter 
Seed Catalogues, without Plate, free to all. 

PETER HENDERSON & CO. 

^gedsmen. Market Gardeners, and tlorists^ 

35 Cortlandt Street, New York. 



WORK FOR ALL 

In their own localities, canvassing for the Fireside 
Visitor, (enlarged) Weekly and Monthly. Lai^est 
Paper in the World, with Mammoth ChromoB Free. 
Big Commissions to Agents. Terms and Outfit Free. 
Address P. O. VICKERY, AuKusta, Maine. 



GOLD' 



kWATCH and CHAIN oslt $20 

mCheape^tinthf.WarU! Sample 

'WATCH and CHAIN i^iJ£'£^ to 

Agents. C. M. LININSTON, 47 Jackson St., Chicago. 



MADE TO ORDER. 

Special Machinery, Tools, and Pat'd Articles. Estimates 
given. A . A . Pool & Co., 55 N. J. R. R. Ave., Newark, N. J. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



Brainerd MILLING MACHINES,^ 

TTtllVPr.on.l T-nrI OT Ctc-af nnffinn- a-nA "Plain 'Q 



all styles 
. _, , ,_^ _, ^ and sizes. 

Universal, Index,' Gear Cutting, and' PlainT 'Screw Ma- 
chines and Vises. Address, for illustrated circular and 
prices, B.M.M. CO., 131 Milk St., Boston, Maas. 



Pond's Tools, 

Engine Lathes, Plauers, Drills, <kc. 

Send for Catalogue. DAVID W. POND, Successor to 
LDCIUS W. POND. Worcester, ITIass. 
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AIR COMPRESSORS 

FOB ALL PURPOSES. 
A SPECIAT.TY of HEAVY PRMSSVRMS. 

THB NORWALK IRON WORKS CO., 

South Noewalk, Conk. 



OOI,U PI.ATED WATCHES. Cheapest 
in ihe known world. Sample Watch Free to 
Agents. Address , A. Coxtltes & Co., Chicago. 
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MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit, 10c L. C. COE & CO., Bristol, Ct. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 
prices April 20th. Small Engine Lathes, 
Slide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 



IMPOETAJ^T FOR ALL CORPORATIONS AND 
\ MANF'S^ CONCERNS. -Buerk's Watch- 
man's Time Detector, capableof accuratelycon- 
trolliugthe motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.K.BUEIiK^P.O. Bux9T9. Boston, ITTass 
N.B.— -The suitagainstImhaeuser&Co.,of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11^1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



THE HYDRAULIC RAM. HISTORY OF 

its invention. The latest improvements and working of 
the Ram; most successful Dimensions, Valve-seats, 
etc. Fischer's Ram, and others. Contained in Scien- 
tific Amkkica?; Si'pplkmentNo. Ill . FricelOcents. 
To be had at this oflSce and of all newsdealers. 

Baker Rotary Pressure Blower. 

~ (FORCED BLAST ) 

Warranted superior to any 
other. 

■WILBEAHAM BEOS. 

2S18 Frankford Are. 

Philadelphia. 




,„ VANUEIIBIKCJII, WELLS & CO., 

18 Dutch St., N. T., cor. Fulton. KNGEAVBRS' BOX- 
WOOD, MACHINISTS' PATTERNS & BRAJJD LETTERS. 



PEOPLE'S LEDGER 
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DUC'S ELEVATOR BUCKET, 

For use in flour mills* Grain Elevators^ Sugar ItefincTie^x, etc. 

Made of Charcoal Stamping Iron, extra strong and durable. No corners to 
catch. Many thousands in use 

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y. 




$100 



Per Month and ExpknsksW C A D | V 
to a few goud I C H 11 L I 



PATENTS SOLD. 

For terms, address BUBOPBAN and UNITED STATES 
PATE N T EXOHANGB, 300 Broadway, N. Y. Box 2801. 



M WROUGHT 
IRON 



rPHE UNION IRON MILLS, Pittsburgh, Pa., Manu- 
J- f acturers of improved wrought iron Beams - and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and espeeiallyin Beams used in the construction 
of FIRE PROOF BtJILDINGS, induces usto callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andbyreferenceto pages52&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to busi ness caused by Are; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of "Wood 
and Iron, thatinmany cases the latter would be adopted. 
We shallbe pleased to furnish estimates for all the Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO., Pittsburgh, Pa. 



WANT 



Liberal salary; traveling expenses paid. 
Address R. & Co., box 1364, Cincinnati, Ohia. 







Received the Centennial Medal fiom the Judges on Awards, for 
" superior elaaticiiy and general excellence." If not sold by your 
Stationer, send for Illustrated Price-List lo the 

Manufactory, 19 W. 4th St., Cincinnati. 



has no continued stories. 

National reputation for 
short anecdotes and paragraphs. Scientific News, 
Youths' and Humorous Columns complete. Samplecopy 
for 3c. stamp. H. K. CURTIS, Philadelphia, Pa. 

HOLLOW SPINDLE LATHE. 

Two sizes : 16 in., V4 In. hole ; 18 In. ,11^ in. hole. Besides 
the most approved features of modern New England 
Tools, it has many new points of value, making it the 
beat lathe ever offered for general use. 

HILL, CLARKE k CO., Machinery, Boston. 




RAPID 

Ar>r>iTioN! 

Wonderful Invention. 

ART of Adding Ftgnre^ 
-^ from left to right; or 
from Middle either way; or 
Six Columns at one time ! 
Done as quick as I'hought ! 
Sent to any address on re- 
ceipt of Price, Fifty Cents. 

WIIXIAM KDRNISS. 
Batavia, Genesee Co., N.T. 
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Elegant Mixed Cards, with name, 13c- 
Agent's outfit 10c. Seavy Bros., Northford, Ct. 



Anderson's Safety Inkstand.— Don't spill, spoil 
pens, or soil fingers. Over 150,000 sold. Sent in exchange 
for old books, or /rce on easy conditions. Send postal 
card to American J?oofe Sa^c/iaTi^e, 55 Beekman St., N. Y. 



$2500 



ayear. Agentswantedeverywhere. Bus- 
iness Bti-ictly legitlmatcPa rtlculars free 
Address J. Wobth a, Co., St. Louis, Mo. 




or FITS 
CURED! 



I by Dr. Rofls" Epileptic Remedies. Trial Fackaos: 
' Bent Feee. Cures speedy, absohite and permanent.' 
Address BOSS BROS., No. fil3 Main Sb., jaiOHMOND, Ind. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHBRBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by B. BALL & CO.) 



llliMTrn Men in each State for the Detective 

IinR I CU Service and to report crime. Pay 
liberal. Inclose stamp, and address American and 
European Secret Service Co., Cincinnati, Ohio. 



TO EXPORTERS. 

The undersigned are in position to introduce success- 
fully into Great Britain all products of American manu- 
facture and useful inventions ; also to fill, on the best 
terms, orders for English goods generally for the Ameri- 
can market. Any information desired is furnished by 
return mail free of charge. 

I.. COI.ANGE & CO., 
19 Great St., Helens, I^ondon, E. C. 



FOR NEW ILLUSTRATED CATALOGUE OF FOOT 

Lathes, Scroll Saws, Small Steam Engines and Amateur's 
Tools, send stamp to Chase & Woodman, Newark, N. J. 
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BEST 

STEAM PUMP, 



£6 



FOR ALL PURPOSES. 

Brooklyn, E. D., New York. 




BARNES' FOOT POWER MA- 
CHINBRY. 
1 A Different machines with which 
I J Builders, Cabinet Makers, 
I \ Wagon Makers, and Jobbers 
I I I in miscellaneous work can 
X V compete as to Quality and 
Price with steam power manufac- 
turing; also Amateurs' supplies. 

MACHINES SENT ON TRIAL. 

Say where you read this, and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., 111. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. B. GOULD & BBBRhXbdt, Newark, N. J. 



AMATEUR CHUCK FOR LATHE OR 

Drill Work sent free for $5.50. Warranted or money re- 
turned. A. P. Cushman,- Hartford, Ct. Soldbyall dealers. 



84-page Picture Book, free. My plan beats 
all to make money. Is easy, honest, and pays 
you 110 a day. David C. Cook, Chicago, 111. 



PORTABLE STEAM ENGINE. 
WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD BALANCED VALVE. 

THE BEST ;S?IYIOST ECONOMICAL ENGINE MADE 

S£/VO ro/? C/ /^ C C/ LA R i 

T1ibJ.C.H0ADLEYCO. LAWRENCE, MASS. i 

STATE WHERE rOU SAWTHi5. 



1,000 SEWING MACHINES!!! 

Singer pattern heads, family size, best finish and all im- 
provements, to be sold at 36 shillings each. Sample OJie 
on receipt of P. O. Order. THOMAS MAYHEW. 

• 147 Queen "Victoria Street, London. 



"OLD RELIABLE." TO KNOW ALL 

about the Best Pump for Paper Makers, Tanners, Con- 
tractors, and for irrigation, send for illustrated pamph- 
let, 78 pages. HEALD, SISCO & CO., Baldwinsvilfe, Ni Y. 
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Salary. SftleBmen wanted to sell onr 
SLaple Goods to dealers. No peddling. 
Expenses PEtid. Permanent employ- 
ment, address S. A. GRANT & CO., 
;j, 4, 6 Jk S Home St., CiociauaLl, O. 



WANTED— A GENTLEMAN or GENTLE- 
MEN (German or French preferred) of ability and ex- 
perience to make surveys and examinations of a district 
in India for the purpose of developing its mineral pro- 
ductions. He or they must be able to initiate and direct 
the various operations of boring, testing, smelting iron ., 
ore, and of establishing works for the manufacture of i 
iron and other metals. No one should apply who is not I 
competent to undertake the whole or separate branches | 
of the above works, and who has no knowledge of the ' 
English language. Apply by letter, with all particulars 
as to Qualifications and remuneration, to " INDIA," care 
of FREDK. L. MAT & CO., Advertising Agents, 
160 Piccadilly, London, England. 

FIRELE8S ANDHOT WATER LOCOMO- 

TIVES. History of theinventions onthis subject, giving 
Dates of Patents, etc., General Description and Work- 
ing of Apparatus, etc. Contained in Scientific Ameri- 
can Supplement No. 111. Price 10 cents. To he , 
bad at this office and of all newsdealers. i 



WONDERFUL PEN AND HOLOER. 

Write With water in letters of Gold, Silver, Violet. Blue. Black, Brown, Carmine, Yellow, etc. No ink required. 
Samples b y mail 15c ; one doz . by mail 75c. Magic Water Pens, any color desired, one doz . by mall 25c . ; per gross, 
reduced rates. Two samples by mail 10c. The Cornetto, the new Italian musical instrument. Most wonderful 
and amusing invention. Samples by mail 25c. Agents wanted. Catalogue free. Empire Novelty Co., 309 B'way, N.Y. 




NILES ENGINE 

SUITABLE FOR 

COTTON GINS, CORN MILLS, 

GRAIN ELEVATORS, 

FARMS & PLANTATIONS, 

PRINTING OFFICES, 

And for any purpose requiring an 
engine from 2 to 12 horse-power. 

Address NILES TOOL WORKS, 

Hamilton, Ohio, 



SPAKE THK CBOTON AND SATE THE (!OST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS* BRO., 414 Water St., N.Y. 
whocontrol the patent forGreen'sAmerican Driven Well. 



PATENT MINERAL WOOL. 

Incombustible. The best non-conductor. For illustrated 
descr ption see Scientific American of January 12th 

A. D. EliUEKS, 
P. O. Box 4461. 26"^ Broadway, N. Y. 
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Bent Mixed Cards, with name, in case, 13c., or 25 
no 2 alike, 10c. Outfit 10c. Dowd & Co., Bristol, Ct. 



DON'T FAIL TO USE 

Massey's Revolving Shoe Heel Protector. 

Warranted to wear the heel evenly on all 

sides, maintaining an upright tread 

to the Foot, and avoiding uneven 

wear of the Sole and Upper. It doubles 

the durability of Shoes and 

Boots, saves expense of reheel- 

ing, is Noiseless, does not Tire 

the Foot, and does not Slip. 

No nails to wear rhe carpet. Can be attached by any 
one. Twelve Sizes n.ade, suitable for all Shoes and 
Boots. Samples, with Tool and Directions for applying, 
sent postpaid, on receipt of 50 cents. Liberal discounts 
to the Trade. N.B.— In ordering, send width of heel 
for proper size. Address 

DIASSEY R£VOLVIIVO SBOE HEEL CO., 

824 Broadway* New York* 




FOR SALE— ONE LARGE CIRCULAR 

Saw Mill. Saws 75 ft. logs. Lot pulleys, swing saws and 
I transfer same cheap. Send for circular. THE BUL- 
LAR D MACHINE CO ., Limited, No. 14 Dey St., N. Y. 

TIRSTTPRYTBIL," 

MACHINISTS, 

And Manufacturers of 

4«1,463.465 <& 467 
Weet 40th St., New York, 

Corner iOtli Aveone. 

Shaftings, Pulleys, Hangers, &c., 

of the latest Improved styles. 

Sena lor olrculsr. 




STEAM;; 



CHEAPEST«! 

AND THE ii:^m 

BEST|W 



UPWARDS. „-?«- 



PUMPS 



^^ SIZES 



'# BY ^■' 

■'<JOHN.H. 

NISGOWAN&CO 

*-,XINCINNATI 



SMALL HAND AND POWBB PLANBES AND GEAR 
Cutters. Very low prices. Must be sold to olose an 
estate. N.H. BALDWIN, Laeonia, N. H. 



NEW ILLUSTRATED CATALOGUE, 140 
pages, on New Tools, Foot Lathes, Saws, Hand Drills. 
Kmall Engines, etc., sent on receipt of 3c. stamp for 
postage. JACRSON & TYl.EK, 

16 German St., Baltimore, Md. 
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Inside Pasre, each insertion - - - 75 cents a line. 
Back Page, each insertion --- $1.00 a line. 

Engramngs may head admrtUemenis at the same rate 
per line, by measurement, as the letter press. AMer- 
tisements must be received at publication office as early 
as Friday morning to appear in, next issue. 



P'Fme&BURGiJ*^ 




Harrison's System of Grinding! 

Illustrated Catalogue Now Ready. 
NEW STANDARD FLOUBIJ^G MTLZS, 
' Old Theories, Horizontal Grindera, Slow Runners, 
Fully Exploded. Fine Flour, High Speed, and iUrono- 
mical Milling Fully Established. 

A NEW Copy For All. -^ 

M Hers and Editors please address 

EDWARD HARRISON. 
No. 135 How^ard Ave. New Haven, Cunn. 



Steel Name Stamps. 



«. I. STiiNClL WUBKS, 87 liassau St., M. Y. 



Cut Brass Gears, list free. Grant, 194 Beverly St, Boston. 



COUNTpER^TfORMgON^&CK 



PTTWfiTTTIirft Drop Hammers ana Dies, for work- 

JT u J.1 uaxxi vr ^ Metals, &o. THE STILES & 

■n-OTloo-no PAEKEB PRESS CO., Miaaietown, 

JrAXiBSriB. Conn. 



H, K. 




W0I4THINGT01V, 



MJimA/S/lf£&SCM£CO. 

SeS BJ90AD WA Y. AJ.Y." 



Pvr>Omnf.nT>Q ^°'' showing heat of 
^ If *■ "MlOliO* S? Ovens, Hot Blast Pipes, 
Boiler Flues^Superlieatea Steam, Oil Stills, &c. 

HBNBY W.BDLKLBY,SoleManufacturer, 

149 Broaaway, N. Y. 



i 239 BROADWAY, NEW YORK. 

Hydraulic Woriis, Van Brunt Street, Brooklyn, 
Manufactures Pumping Engines for Water Works. In 
aaily use at.iOO stations. Also Steam Pumps, Water 
Motors ana Water Meters. See Scientific American 
Supplement, January 27th, 1877. Prices largely reduced 
July Its, 1877. 

SELDOM 
FAIL TO 

MAKE 
MONEY 



M^. W. SHARPE & CO., 

ADVERTISING- A-GHtlNTS 
25 PARK ROW, NEW YORK. 

Aavertlsementa written, appropriately aisplayea, ana 
proofs, with estimatea cost in any number of papers, f ur- 
nishea free of charge. The leading Newspapers kept on 
file for the accommodation and inspection of Advertisers. 




When their advertisinp: is properly placed. 

For list of best mediums, address 

ED\Nm ALDEN'S -^-«^«^'''' 



AGENCY, 



174 ELM STREET, CINCINNATI, O. 

^^ BcRt rate." in the bent papers. ^,^^3 
Send for catalogue. Estimates and information frc«. 



ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO,, 



LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 



3, N. r 



Jarvis Gas Consuming Furnace. 

For Setting Steam Boilers. Will burn screenings with 
small mixture of soft coal without blower, also green wet 
peat Three boilers set this way will make as much steam 
as five old way. Address A. F. UPTON, Agent, 

Boston, Mass. 



Steel Casting^s, 

Prom i^tc 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for f orgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CHESTER STEEL CA-STTNG COMPANY, 
EVELINA STREET, PHILA DEIiPHTA. PA. 



Established 1814 

JOSEPH C. TODD, 

(Formerly of Todd & Raflferty), ENGiNEERand Machin- 
ist. Flax, Hemp, Jute, Rope, Oatum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agentfor 
the celebrated and improved Rawson& Rittinger Hoist- 
ing Engine, I will furnish specifications an d estimates for 
all kinds of machinery. Send for descriptive circular 
and price Address 

J. €. TODD, 
10 Barclay St., New York, or Paterson, N, J. 



TO INVENTORS 
AND MANUFACTURERS 



FOLLOWS & BATE, Manchester, Bnglana, Haraware 
ana Machinery Merchants, are preparea to buy Ameri- 
can Gooas for Cash, ana to act as Sole Wholesale Agents. 



OX EXTRA NEW VEAR CARDS, with aO cts. OS NHW YEAR CARDS, with name, SOc. 2 
*" Samples 3o. J. B. HUSTBD, {Nassau, N.Y. '**' Extra Mixed, 10c. Geo. I. Keed & Co., Nassau, N. 




ROCK DRILLINR MACHINES 
AIR COMp'rESSORS. 

.MANUFACTURED BY BuRLEIGhRoCkDrIIL C . 
SEND FOR PAMPHLET. FITCHBURG MASS 



Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE «fe SON, Buffalo, N. Y. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Sena for new tUustratea catalogue. 

Lathes, Planers, Drills, &g. 

NE\r HATEN MANtlFACTUHJNG CO., 
Sew Haven, Conn. 



THE T^NlTIi GO.. 

STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



TO ADVERTISERS!' 



IWb will send 
free to all ap* 

- - - — . J plicants who 

do any newspaper advertising, the thibd EDITION of 

Ayer & SON'S Manual 

FOR ADVERTISERS. 160 Svcpn. Morecomplete 
than any which have preceded it. Gives the names, 
circulation, and advertising rates of several thousand 
newspapers in the United States and Canada, and 
contains more information of value to an advertiser 
than can be found in any other publication. All lists 
have been carefully revised, and where practicable 
prices have been reduced. The special offers are 
numerous and unusually advantageous. Be sure to 
send for it before spending any money in newspaper 
advertising. Address N. W. AYER & 80N, 
ADVEBTisiNGAoENTSpTimes Building, Philadelphia, 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W, B, FRANKLIN, V, Pres't, J, 1 ALLEN, Pres't. 
J, B, PIERCE, sect. 



BONE MILLS. 

The best in the world. 5 sizes, adapted perfectly for 
Crushing and Grinding Minerals and all hard substances. 
Grinding surfaces quickly and cheaply renewed. Send 
for descriptive pamphlet; 

BAVOH & SOIVS, 

PHILADELPHIA, PA. 



1874, 1875, 

SCIENCE RECORD. 

A few copies of these splenaid books are Offerea at 
the following very low prices. 

Among the subjects, thefoUowing are the most note- 
worthy, exhibiting in a conaensea form a general ac- 
count of the Progress of the Woria : 

CHEMISTRY AND MBTALLUBGY, 

MECHANICS AJJD ENGINEERING, 

ELECTRICITY, LIGHT. HEAT, SOUND. 

TECHNOLOGY. THE USEF0L ARTS, 

BOTANY AND HOBTICULTUKB, 

AGRICULTURE, 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MBDICA, THERAPEUTICS, HYGIBNB 

NATURAL HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGRAPHY, 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Eachyearly volume contains about 600 octavo pages, 
incluaing a large number of handsome engravings. 
They are bouna In substantial ana hanasome binaings, 
ana will bemailea on receipt of $1.25 each. Aaaress 

MUNN & CO., Publishers, 

37 Park Row, New York city. 



GENTS WANTED. Package of Goods free to 
L every applicant. Star Novelty Co., Charlotte, Mich. 



DROP 



FORCINGS and 

SPECIAIi MACHINERY, 

THE HULL & BELDBN CO., 

Danbury, Conn. 



CAVEATS, COPVRTRIITS, TRADE 
nAKKS, ETC. 

Messrs. Munn & Co., In connection *lth the publica- 
tion of the SciBNTiPio American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
years' experience, and now have unequaled facilities 
tofthe preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patehts in the 
United States, Canada, and Foreign Countries. Messrs. 
ilunn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further infonnation about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.— We also Bend,/re« of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents m all the principal conn- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are sach that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents.— VeTsona desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
.with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 87, 1867, a t which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent Issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Boob, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed tree. 
Address ,. . __ 

innm & co., 

Publishers SCIENTIFIC AMERICAN, 
37 I'arU Row, N. Y. 
BBANCa OFFICE- Comer df J" and W Streets, 
Washington, D, C. ^ 



EXHIBITORS AT PARIS 

who wish glass jars in which to display their gooas can 
obtain them, large (8 gallon) jars with covers, at a con- 
siaerable aiscount from Chas. B. Munroe, Annapolis, Ma. 



T> T* Q T ^^^ WEIGHTED 



DAMPBE „ _ _ . 

BEGULATOBS A JJ O X GAUGE COCKS. 
MUBRILL &KBIZBR, 44HOLLIDAYST., BALTIMORE. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 



BOILER COVERINGS 

SAVE 10 TO 20 PER CENT. 
THE CHALOIERS SPENCE CO., Foot East 9th St , New York. 



F 



OR ALL KINDS OF MACHE^BRr— Apply to 

S. C. HILLS, 78 Chambers St., New York. 



TUNNELS AND ROCK-BORING Ma- 
chinery. By John Darlington. Particulars, Dimen- 
sions, and Methods employed in the Mont Cenis, St. 
Gothard, Hoosac. Sutro, Musconetcong, and Severn 
Tunnels. Rapidityof Work, Performances and Cost of 
Various Machines, Amount of Water, Compressed Air, 
etc., required- and nine illustrations. The Altenberg 
Zinc Mines, Aix-la-Chapelle; Perseberg Mines, Sweden; 
Shaft at SalzberK Altenwald; Marie Colliery; Pierre 
Dennis Pit; Stahlberg Musen, Prussiaj Gouley Colliery; 
Dryrook Iron Mines; Sir Francis Level, Yorkshire; 
FrederichsegenWrexam Mineral Mines; Johann Colliery, 
Prussia; Maesteg Tunnel; Cymbran; Dolcoath; South 
Croftyj Oornwair; Carn Brea, Cornwall ; Ballacorkish, 
Isle 01 Man. For each Mine or Tunnel is given the 
Number of Hales in Heading, Character of Rock, Labor 
Employed, Time, Cost, etc. Contained in Scientific 
American Supplement No. 1U». Price 10 cents. To 
be had at this oface and of all newsdealers. 
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Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J . , or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 



Electrical and Telegraphic Works, 

Manufacturers of electrical apparatus, and dealers In 
telegraph supplies. Only $5; learner's complete outfit, 
money with order, $5. C.E.J ones & Bro., Cincinnati, O. 



F' 



lOOT POWBR TBNONING MACHINBS FOR SALE 
By S. C. HILLS, 78 Chambers St., New York. 



STEAM ENGINES. 
We build the best Portable or Farm Bngines in the 
world. More power with less water ana fuel than any 
others. Low prices. We have the largest line of Engine 
Patterns in the U. S. Foreign correspondence solicited. 
TAYLOR M'E'G CO., Westminster, Md., Successors to 
Utica Steam Engine Co., formerly Wooa & Mann, of 
Utica, ^. T. Good, responsible Agents wantea in terri- 
tory not taken. 



EUREKA 




SAFETY POWER! 

Practically impossible to ex- 
plode. Tested to SOO lbs. pressure 
per square inch. 2-Horse Power, 
S150, 3 to 4 H. P., SaSO. Also, 
Stationary Engines and boilers,'and 
Spark Arresting Portable En- 
gines for plantation use. Sendfor 
ourcircular. Dlacounttothetrade. 

B. W. PAYNE & SONS, 
Coming, N. Y. 



NEW AND SECOND-HAND MACHINERY 

is now' offered by us at a very great reduction in price, 
for the purpose of closing up our business . Machinists' 
Tools, consisting of Engine Lathes from 42-inch swing 
down to 15 inch swing; Iron Planers; Drills; Radial, 
Column , and Post Shapers ; Universal Milling Machines ; 
Gear Cutters ; and machines for making cutters. 

Wood- working Machinery; Woodworth Planers, both 
light and heavy; Farrar Planers from 24 inches to 28 
inches wide; Daniels' Planers; Tdnon Machines; Sash 
and Moulding Machines; Single and Double Spl^idle 
Friezers : Scroll and Band Saws t Weather-board and 
Crt)BS-cut Saws; Wood Turner's Ij^es, &c., &c. Send 
for descriptive catalogue to STEPTOS, McS'ARLAN & 
, . CO., 214 West 2(1 Street, Cincinnati, Ohio. 



MECHANICAL DRAWING.— BY PROP. 

C. "W. MacCord. A series of practical lessons in Mechan- 
ical Drawing, acco.npanied by carefully prepared ex- 
amples for practice, with directions, all of simple and 
plain character, intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of draw- 
ing. No expensive Instruments are Involved Any per- 
son with slate or paper may rapidly learn. The series 
embodies the most abundant illustrations for all descrip- 
tions of drawing, and forms the most valuable treathe 
■mon the subject ever published, as weU as the cheapest. 
These Instructions are contained in Supplements Nos. 
1, 3* 4, 6, 8, 9, 12, 14, 16, 18, 20,22,24,26, 
28, 30. 32, 36, 37, 38, 39, 40, 41, 42, 43, 44, 
45,46 47, 48. Price 10 cts. each: or. $3 for the en- 
tire series of thirty-three numbers. To be had at this 
office and of all newsdealers. 



H. W.J OH NS^ PATENT. 



^lATERIALsT^* 



laquid I'aints— allshaaes,finestinthe woria. 

Fire Proof Paint, for Wooa work, &c. 

Roof Paint, for Tin Hoofs, Iron Work, &o. 

Roofing, with white Fire Proof Coating. 

Roof Coating, for restoring ana preserving oia roofs. 

Cements, for Retorts, Furnaces, Leaky Roofs, &c. 

feam Pipe ana Boiler Coverings, 
steam Packing, Asbestos Boards, Fire Frool 
Coatings, Sheathiugs and Rooling Felts, (fee. 

These articles are reaay for use, and can be easily ap- 

Ellea by any one. Sena for Samples, Pamphlets, Price 
lists, &c. 

H. W. JOHNS MANUFACTURING COMPANY, 



Also 

for 

sale by 



8 7 maiden Lane, New ITork. 

f PHILADELPHIA BRA NCH, 406 Arch St. 

DOWNIE, TRAINER & CO., Boston. 
J S. W. HBMPSTBD & CO., Columbus, Ohio. 

M. M. BUCK & CO, St. Louis. 

C. A. PARKBR&CO., New Orleans. 
I. THOMPSON* UPSON, San FranoisOo. 




WOOD-WORIIN& MACHINER?, 

New and improved, for special work. 
Boring Machines, Turning Lathes, 
Saw Arbors, Saw Benches, Scroll 
Saws, Panel Raisers, and other Wood 
Tools. We build the only patented 
Panel Raiser, with vertical spindles, 
all others being infringements on 
our patents of July 11 and October. 
31, 1871. 

WALKER BROS., 
73 and 73 Laurel St., Fhila. 



Bound Volumes 

OF THE 

Scientiiic American. 

At present, 1 have on hand the following bound 
Volumes of the Scieistipic American, which I will sell 
at $1.00 each, either singly or by the quantity. 





Old Series. 


New Series. 


New Series. 


Vol. 6.... 4 Copies. 
" 7 ..5 ^' 


Vol 1... 6 Copies. 


Vol. 15.. 9 Copies. 
** 16.. 10 


" 11. ...5 " 


" §••• 1 


'* 


" 28.. 12 " 


" 13.. ..4 " 


" 4... 7 


" 


« 33. .20 " 


" 14.... 2 " 


" 7... 3 
" 8...B 
" 9... B 


;; 




Vols, of the Oia 


" 10... 11 


" 




Series contain one 


" 11... 4 






year's numbers. 


" 12... 12 


" 




ana the New Se- 


" 13... 11 


" 




ries six months. 


" 14... 9 


" 







The books will be sent by express on receipt of price. 
Aaaress all communications to 

JOHN EDWARDS, 

P. O. Box 773, New York. 



PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and SciP^NTinc American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers ScisNTiiio AmbbjcAK. 



THE 

3tm\\iu ^mxum. 

The Host Fopniar Scientific Paper in tlie World. 

THIRTY-THIRD YEAR. 

Only $3.20 a Year including Postaee. Weekly, 
52 Numbers a Year. 

This widely circulated ana splenaiaiy iUustratea 
paper is publishea weekly. Every number contains six- 
teen pages of useful information, ana a large number of 
original engravings of new inventions ana aiscoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers fina in THE Scientific 
American a popular resume of the best scientific in- 
formation of the aay ; ana it is the aim of the publishers 
to present it in an attractive form, avoiaing as much as 
possible abstruse terms. To every intelligent mina, 
this journal afforas a constant supply of instructive 
reading. It is promotive of knowleage ana progress In 
every community where it circulates. 

Terms of Subscription.— One copy of THE SciEN- 
TiFio American will be sent for one year— 52 numbers- 
postage prepaia, to any subscriber in the Unitea States 
orCanaaa, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The SoiENT rare Ameri- 
OAN will be suppliea gratis/or eiien/clwfc of Ave subscribers 
at $3.20 each; aaaitional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Soientifio Amerioan ana one copy 
of The Soientifio American Supplement will be sent 
for one year, postage prepaia, to any subscriber in the 
Dnitea States or Canaaa, on receipt of seven Mlara by 
the publishers. 

The safest way to remit is by Postal Oraer, Draft, or 
Express. Money carefully placea inside of envelopes, 
securely sealea, ana correctly aaaressea, seiaom goes 
astray, but is at the senaer's risk. Aaaress all letters 
ana make all orders, arafts, etc., payable to 

MUNN & CO., 
37 Park Row New York. 

The Postal Union.— Unaer the facilities of the 
Postal Union, the Scientific American is now sent by 
post airect from New York, with regularity, to subscrib- 
ers in Great Britain, Inaia, Aiistralia, ana all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, ana all other European States; Japan, Brazil, 
Mexico, and all States of Central ana South America. 
Terms, when sent to foreign countries, Canaaa exceptea, 
$4, gold, for Scientific American, l year ; $9, goia, for 
both Scientific American ana Supplement for 1 
year. This incluaes postage, which we pay. Remit by 
postal oraer or araft to oraer of Munn & Co., 37 Park 
Row, New York. We can collect oraers if arawn on 
Lonaon. 

THE " Scientiflc American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 69 Gold St., New York. 
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